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Now ...a SPECIAL OFFER 
to schools and teachers only 





A set of 4 specially illustrated Pick well science books only 
$8.75 plus postage (list $14) for limited time only 


Now you can have these beautifully illustrated books, with 
their original photographs and their fascinating approach to 
nature study. 


GAYLE PICKWELL’S 


ANIMALS BIRDS 
IN ACTION With more than 65 


; pages of pictures, Dr. 
How animals—from the es > 
sea anemone to the Pickwell takes his read- 
mule-deer—live, _repro- ers to the haunts of 
duce, and care for their birds which he visited, 
young; how they get 
food and protect them- 
selves; and how they west, and lets them see 
carry on their varied birds in action, their 
activities—are told here feeding and migrating 


in 190 exciting pages 2 . : 
and 68 full-page Milas, habits and their diverse 


trations. feathering. 


north, south, east and 


DESERTS WEATHER 


In interesting words Here is a thrilling ac- 
and pictures—64 _ full- count of the parts 
page illustrations—this played by sun, wind, 
book paints a_ vivid rain and the seasons in 
landscape of soil, cli- creating the weather, 


mate, and plant and and the story of man’s 
animal life in the des- efforts in predicting, re- 
ert regions of the cording and controlling 
United States. it. 








Have you seen these 2 new successful 
McGraw-Hill books? 


BIOLOGY IN THE MAKING 


.. . has already won recognition 
among prominent educators as one 
of the finest books of its type.” 


By Emily Eveleth Snyder, Science Dept., 
Jr.-Sr. High School, Little Falls, New York. 
Readable, interesting background material 
for biology classes, tracing the develop- 
ment of the most important fields of biol- 
ogy from Aristotle to the present, with 
emphasis on those scientists who have 
made outstanding contributions to biologi- 
cal progress. The nontechnical vocabulary 
is within the comprehension of 10th grade 
students. $2.80. 


NATURE RECREATION 


“All Scout Leaders, especially camp 
leaders interested in Nature Lore, 
will find Dr. Vinal’s new book very 
helpful.” 


By William Gould Vinal, Professor of 
Nature Education and Director of the Na- 
ture Guide School, Massachusetts State 
College. Written to fill the need for an 
authoritative discussion of leadership in the 
out-of-doors, this pioneering text presents 
an eminently practical guide for group 
leaders. Important chapters are devoted 
to new nature experiences and adventures 
expected by the child leaving the home and 
community for camp and to the techniques 
of leadership required by the need for the 
conservation of our natural resources and 
the challenge of an increased leisure. $3.00. 











Write for further information 


McGRAW-HILL BOOK COMPANY, Inc. 
330 West 42nd Street, New York, N. Y. 
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A BIOLOGICAL SCIENCE UNIT FOR ORIENTATION IN 
NATURAL SCIENCE 


M. WINOKUR 
College of the City of New York 


In a previous paper’ the writer devel- 
oped certain guiding principles for the 
organization of a course of study at the 
college level for orientation in biological 


ideological groundwork, into which pre- 
vious and subsequent biological learnings, 
whether formal or incidental, might be 
fitted. 





science. Chief among these was that the 
aim of the orientation course should be the 
establishment of a frame of reference, and 


The following diagram shows the rela- 
tionships of the constituent ideas of one 
such framework. The ideas themselves are 

1Winokur, M. “Principles of Organization 
for Orientation in Biological Science.” Science 
Education 24: 375-380; December, 1940. 


more fully elaborated in the subsequent 


outline. 








Life 
BioLoGiCAL KNOWLEDGE MAN'S USE OF 
BIOLOGICAL KNOWLED6E 
FUNDAMENTAL SIMILARITIES Variation Jan's Posiraw = MAN'S USE OF 


OF ALL LIV/NE THINGS AMONG LIVING TH/NSS INTHE LIVING WORLD LIVING THINGS 





PerreTtuation NATURAL ORDER MECHANISM 
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SELF-PRESERVATION o* ane cman pesmaiees 


Maintenance Absustmenr Repropuction ADAPTAT/on 


FEEDING SENSATION 
DIGESTION RESPONSE 
CIRCULATION COORD/NAT/ION 
ASSIMILATION 

RESPIRATION 

AMCRETION 


OUTLINE 
I. Life exists in the form of living things. 


II. All living things are alike in that they all perform the same fundamental biological activities. 
A. Self-preservation is the primary biological drive. 
1. Living things carry on the processes of metabolism in keeping their bodies alive. 
a. All living things must procure food. 
(1) Many living things eat other living things. 
(2) All food is composed of a certain few kinds of chemical food substances. 
(3) Many living things manufacture their food themselves. 
(4) Some living things feed upon the products or dead bodies of other living things. 
(5) Some living things feed within the bodies of other organisms. 
(6) There is a food cycle in nature. 
61 
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b. Living things prepare their food for use by the process of digestion. 

(1) Proteins are broken down into amino-acids. 

(2) Fats are digested into fatty acids and glycerine. 

(3) Carbohydrates are decomposed into simple sugars. 

(4) The chemical processes of digestion are activated by enzymes. 
(5) The accessory foods are essentially unchanged. 

c. Internal distribution is accomplished by the process of circulation. 

(1) The circulatory medium is fluid. 

(2) The fluid generally flows through channels of circulation. 

(3) Various driving forces propel the circulatory fluid. 

(4) The circulatory fluid frequently follows a fairly definite course. 

d. The food is assimilated by the body. 

(1) The bodies of living things function as organizations of parts. 
(a) The fundamental biological units are the cells. 
(b) The living substance is protoplasm. 

(2) The digested foods enter the cells by osmosis. 

(3) The digested foods have various uses in the cells. 

e. Living things obtain the energy for their activities by the process of oxidation. 
(1) Different living things have various adaptations for getting oxygen into their bodies. 
(2) The oxidative processes occur within the cells. 

f. Living things get rid of their wastes by the process of excretion. 
(1) Various waste products resulting from metabolism are given off. 
(2) Living things utilize a variety of devices for excretion. 


LS) 


Living things adjust themselves to changes in their environment. 
a. Living things are able to detect changes in their environment. 
(1) Different kinds of stimuli are perceptible. 
(2) Many living things have specialized organs for the detection of stimuli. 
(a) Certain sense organs receive physical stimuli. 
1. The eye senses light. 
2. The ear senses sound. 
3. Various sense organs detect physical stimuli in contact with the body. 
(b) Certain sense organs receive chemical stimuli. 
1. The receptors for taste are stimulated by chemicals in contact with the body. 
2. The receptors for smell detect chemical stimuli originating at a distance from 
the body. 
(3) Many living things are able to detect stimuli without specialized sense organs. 
b. Living things respond to environmental changes. 
(1) Many living things respond by movement. 
(2) Many living things respond by seretion. 
(3) Many living things respond by g~owth. 
c. Living things behave in an integrated fashion. 
(1) Nervous coordination provides for immediate response. 
(a) Some nervous systems are relatively simple. 
(b) A complex nervous system consists of several parts. 
1. The neuron is the nerve unit. 
2. The nerve impulse may traverse a variety of paths. 
3. Each part of the nervous system performs particular functions. 
(2) The endocrine system regulates activity by means of chemical substances. 
(a) Thyroxin regulates the general metabolic rate. 
(b) Insulin regulates carbohydrate metabolism. 
(c) Adrenalin regulates the body for emergency activities. 
(3) The automatic internal activities of the body are regulated by the autonomic nervous 
system. 
(4) Some coordinating mechanisms are not clearly understood. 


B. Living things perpetuate their kind by the process of reproduction. 
1. Cells reproduce by the process mitosis. 
2.The more primitive methods of reproduction are non-sexual. 
3. Sexual reproduction is more complex than non-sexual reproduction. 
a. The sperm and egg are the sex cells. 
b. Fertilization has two effects, one reproductive, the other hereditary. 
c. Living things have a variety of adaptitions for sexual reproduction. 
(1) The primary sex organs produce the germ cells. 
(2) There frequently are accessory mechanisms to aid the meeting of the sperm and egg. 
4. Many organisms make provision for the developing young. 
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III. There is great variation in the structural organization of living things. 
A. The natural order of classification is based on the degree of. relationship. 
1. The Animal Kingdom is divided into major groups called phyla, some of the more impor- 


tant of which are the following: 


a. The Protozoa are the unicellular animals. 
b. The Coelenterates have two body layers. 


“nO ao 


animals with a backbone. 


. The Flatworms have three body layers. 

. The Annelids are the segmented worms with a body cavity. 

.The Arthropods have jointed appendages. 

The Chordates are the highest animal phylum, and include the Vertebrates which are the 


(1) The Fishes are adapted to live in water. 

(2) The Amphibians made the transition from water to land. 
(3) The Reptiles improved the adaptation to land. 

(4) The Birds developed the ability to fly. 


(5) The Mammals are the hairy suckling Vertebrates and include the Primates which 


have the largest brains. 


N 


The Plant Kingdom is divided into major groups called divisions. 


a. The Thallophytes are the plants without differentiated vegetative organs. 
b. The Bryophytes made the transition from water to land. 
c. The Pteridophytes made further land adaptations. 
d. The Spermatophytes completed the adaptation to land. 
B. The relationships of different living things are determined in several ways. 
1. Comparisons of the structures of organ'sms reveal relationships. 
2. Comparisons of the developmental patterns of organisms reveal relationships. 
3. Similar physiological reactions in different organisms indicate relationships. 
_4. The fossil remains of ancestral organisms reveal relationships of modern forms. 


IV. The different kinds of living things have evolved from other living things. 


A. Heredity is the transmission of biological characteristics from one generation to the next. 
1. Offspring resemble the parents because of hereditary transmission. 
a. The hereditary factors are transmitted as independent units. 
b. The genes are the determiners of heredity. 
c. The chromosomal mechanism supplies the means for the transmission of heredity. 
2. Offspring differ from the parents because of variations in the heredity. 
a. Mating different types produces variation. 
b. Changes in the materials of heredity produce variation. 


B. The adult organism is the result of interaction among the factors of heredity and the forces 


of environment. 


1.Genes have different ranges of expression. 
2. Only germinal modifications can be transmitted from parents to offspring. 


C. Evolution proceeds through the natural selection of germinal variations. 


D. Life is a single generic term encompassing all the properties of protoplasm. 
1. The living material must originally have been derived from non-living material. 
2. The future direction of evolution cannot be predicted. 


V. The properties and relationships of living things constitute the biological knowledge of Man 


A. Man uses biological knowledge to understand his relationships to other living things. 
1. Man is essentially similar to other higher animals. 
2. Man is in certain respects superior to other animals. 


B. Man uses biological knowledge to exploit plants and animals. 


C. Man uses biological knowledge to modify living things. 
1. Man can conserve and improve certain plants and animals. 


2. Man can conserve and improve Man. 


CONSTRUCTION OF OUTLINE 

The initial step in the process of con- 
structing the outline was the collation of 
the ideas and generalizations of biological 
science. It was first necessary to decide 
upon sources from which the generaliza- 


tions could be selected. General biology 
books for colleges present the best source 
of pure science principles. Four of these 
were chosen on the basis of greatest use as 
indicated by publishers’ adoption lists. The 
lists were checked for reliability by cor- 
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respondence with a random sampling of 
the institutions indicated. Another source, 
more directly suitable for the purpose in- 
tended, is books for orientation courses in 
science. Two of these were selected simply 
on the basis of availability. A third source, 
which might well be expected to be rich 
in generalizations of the interpretative 
kind, is books in biology written for lay- 
men by reputable scientists. Unfortunately 
these usually treat of but small areas. Two 
were found which covered the entire realm 
of living things fairly adequately. The 
complete list of sources used included the 
following volumes: 

College biology textbooks : 

Arthur W. Haupt, Fundamentals of Biology, 
1932. 

Leonas Lancelot Burlingame, Harold Heath, 
Earnest Gale Martin, George James Pierce, 
General Biology, 1922. 

Henry Robbins Barrows, General Biology, 
1935. 

Lorande Loss Woodruff, Foundations of 
Biology, 1934. 

Orientation textbooks : 

Frank Covert Jean, Ezra Clarence Harrah, 
Fred Louis Herman, Samuel Ralph Powers, 
Man and the Nature of His Biological 
World, 1934. 

Clarence W. Young, G. Ledyard Stebbins, The 
Organism and the World of Life, 1934. 

Popular biology books: 

H. G. Wells, Julian Huxley, G. P. Wells, The 
Science of Life, 1931. 

Sir Arthur E. Shipley, Life, 1930. 


The second step in construction was the 
Each book was 
read thoroughly and all the generalized 
statements, whether broad principles or 


analysis of the sources. 


simply generalized facts, were recorded in 
appropriate sections in a looseleaf book. 
The following arbitrary but conveniently 
useful categories were developed during 
the analysis. 


Life and Death 
Protoplasm and Cell 
Feeding 

Digestion 

Circulation 
Respiration 

Waste 

Adjustment 

Physical Environment 


[Vot. 25, No. 2 


Biotic Environment 
Health and Disease 
Reproduction 
Embryology 
Growth 

Origin of Life 
Classification 
Heredity 

Evolution 

Man and the Living World 
General 

History of Biology 


At the same time that the books were 
being analyzed, the number of lines devoted 
to each of the generalizations was deter- 
mined for the purpose of ascertaining the 
relative importance of the generalizations. 
Naturally, however, the books varied in 
their number of pages and in their total 
number of lines. Consequently the absolute 
line counts were not significant for com- 
parative purposes. A picture of relative 
treatment was obtained by totaling the line 
count for each book, and expressing the 
amount of space for each generalization as 
a percentage. To get final ratings, all the 
per cents for each item were added and the 
total recorded beside the item. In the cal- 
culation the various sources were arbitrarily 
taken as being of equal weight. 

The next step in the procedure was the 
verification of the statements by reference 
to specialized source books in _ biology. 
These also served to amend and clarify the 
material. 

In order to include in consideration the 
more recent advances in biological science, 
additional material was sought in biological 
abstracting journals and in science and 
news periodicals. The following journals, 
with periods of publication indicated, were 
examined analytically : 

Biological Abstracts, 1933-37 

Science, 1933-37 

Nature, 1933-37 

Science News Letter, 1934-37 

Ouarterly Review of Biology, 1934-37 

Scientific American, 1934-37 

Time, 1933-37 

Literary Digest, 1933-36. 
Each item that might be used was recorded 
on a card with the source indicated. A 
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total of 5,494 such abstracts was collected 
and filed. 

The tabulation of biological principles 
and generalized facts that were accumulated 
was used as the chief guide in constructing 
the framework of biological viewpoints. 
Considerable significance, of course, was 
attached to the relative importance of the 
various items as indicated by their com- 
posite ratings. However, since the tabula- 
tion represented simply a consensus of 
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standard practice in the teaching of general 
biology, the ratings were employed as in- 
dicative rather than definite criteria. In 
the process of organizing the outline for 
orientation, the content of general biology 
was selected, re-ordered, and re-directed 
toward the development of broad under- 
standings and viewpoints. These view- 
points were then interrelated so as to con- 
tribute to an integrated perspective of the 
phenomenon called life. 


SOME DATA PERTINENT TO TEXTBOOKS OF 
GENERAL SCIENCE * 


CHARLES C, GRAHAM 
Science Department, Berea College, Berea, Kentucky 


AN ANALYSIS OF GENERAL SCIENCE 
TEXTBOOKS 


The writer made a study of general sci- 
ence textbooks in order to help determine 
what is taught in such a course. It has 
been suggested in previous pages that 
educators are in general agreement con- 
cerning the textbook serving as a gauge or 
an indicator of the average course in gen- 
eral science. Since the general science 
textbook is such an important factor in 
determining the content of such a course, 
an analysis of eight books was made. 

A request was sent to each school in 
this survey in order to find out what text- 
book was used in the general science course. 

This question was answered by 86.7 per 
cent of the schools. The single text was 
the rule rather than the exception. Some 
of the more progressive schools use a mul- 
tiple list which is preferable to a single 
text. Baird *! says, “No single text will 
provide the best, nor even sufficient, ma- 
terial on all units of the course” in general 
science. 

A total of nine different general science 

* Concluded from the January issue. 

41 Baird, William Jesse, of. cit., p. 109. 


textbooks was used in the schools studied, 
but those texts which were used by the 
fewest schools were not included in this 
analysis. Six of the most frequently used 
textbooks were analyzed along with two 
of the more recently published ones— 
Science for Today by Caldwell and Curtis 
and Science in Our Lives by Gruenberg 
and Unzicker. 

The textbooks which were analyzed are 
listed in Table I. The range of the copy- 
rights is from 1930 to 1938. 

The units in this investigation were ar- 
ranged from a “Synthetic” study of general 
science subject-matter topics by Curtis.** 
A list of twenty units was sent to the 
forty-five schools for checking according 
to their course in general science. They 
were requested to add new units in case 
they offered one not listed, and to desig- 
nate any combination of units which they 
made. The twenty units proved to be 
ample except for a few cases in which cer- 
tain additions were made. In the main, 
these exceptions were discovered to be 
based upon the organization of the adopted 

42 Curtis, Francis D. A Synthesis and Evalua- 
tion of Subject-Matter Topics in General Science. 
Boston: Ginn and Company, 1929. pp. 39-77. 
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textbook. These extra units were analyzed 
as subdivisions; namely, the human body 
is a subdivision under health. 

Nineteen units were used in the analysis 
of the eight general science textbooks. 
After a study was made of the units taught 
in the schools investigated and the ranking 
of importance made by Curtis, one of the 
original units was omitted. The units ar- 
ranged alphabetically are as follows: (1) 
Air, (2) astronomy or heavenly bodies, 


(3) clothing, (4) communication, (5) 


[Vor. 25, No.2 


index and glossary. The figures or draw- 
ings and laboratory exercises were in- 
cluded in the measurements of the sub- 
divisions. 

The eight textbooks of general science 
did not compare very favorably in regard 
to the amount of space devoted to the 
nineteen units. This lack of general agree- 
ment is not in accord with the study made 
by Weckel.** 
textbooks in general science, she said, “The 
content of the courses as given in text- 


After analyzing fourteen 


TABLE I 


THe Ercut GENERAL SCIENCE TEXTBOOKS ANALYZED IN Tus Stupy 


Authors Title Publishers Copyright 

1. Hunter and Whitman......... Problems in General Science......... American Book 1930 
2. Pieper and Beauchamp........ Everyday Problems in Science....... Scott, Foresman 1933 
3. Weed, Rexford and Carroll...Useful Science for High Schools..... John C. Winston 1935 
4. Hunter and Whitman......... Science in Our World of Progress...American Book 1935 
5. Van Buskirk and Smith....... The Science of Everyday Life....... Houghton Mifflin 1936 
6. Wood and Carpenter......... Our Environment: How We Use and 

CEE Tx ks cecvnes youu cenene eee Allyn and Bacon 1937 
7. Caldwell and Curtis.......... SS ree ee Ginn 1936 
8. Gruenberg and Unzicker......Science in Our Lives................ World Book 1938 


crust of the earth, (6) electricity, (7) en- 
vironment, (8) fire and its protection, (9) 
foods, (10) health, (11) heat, (12) light, 
(13) living things, (14) machines, (15) 
matter and energy, (16) sound, (17) trans- 
portation, (18) water, and (19) weather 
and climate. 

The nineteen units were divided into 124 
subdivisions or topics. The subdivisions 
were made in order to classify more accu- 
rately the subject matter found in the eight 
general 
analyzed. 


science textbooks which were 

The number of square inches of space 
devoted to the nineteen units was com- 
puted and recorded. From these compu- 
tations the total space per unit was found 
for each of the eight textbooks. The aver- 
age space was also found for each unit. 
All of the space in each textbook was in- 
cluded except the preface, table of content, 
index, and glossary. The computation was 
begun on page “1” and each page num- 
bered thereafter was measured except the 


books is very uniform.” The average 
grand total of space for each of the eight 
textbooks used in this investigation was 
15,860 square inches. They ranged from 
13,469 to 18,626 square inches per book. 
Four books were below the average and 
four were above it. All of the textbooks 
devoted space to eighteen of the units, and 
five of them included all nineteen units; in 
fact, there were only three instances out of 
a possible total of 152 where any of the 
textbooks failed to give space to each unit. 

A few noticeable variations were in evi- 
dence. One of the eight general science 
textbooks gives very little space to life. 
This popular book devotes only 257 square 
inches to living things while the average 
space for all of the books was 1,857. One 
of the newest texts gave no space to early 
transportation, boats, or railroads, and 
only fifteen square inches to automobiles 
and buses. But this same book devoted 


43 Weckel, Ada L., op. cit., p. 45. 
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597 square inches to aircraft—balloons, 
dirigibles, and airplanes. Many authors 
of general science textbooks are specialists 
in certain fields of study which may be an 
explanation of these mentioned variations. 

There is a greater tendency today for 
specialists who write general science text- 
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The per cent of square inches of space 
devoted to each of the nineteen units by 
the eight textbooks analyzed in the survey 
may be found in Table II. The average 
range per unit for living things was 11.4 
per cent compared to 2 per cent for either 


clothing or sound. The most space de- 




















TABLE II 
Tue Per CENT oF THE ToTAL NUMBER OF SQUARE INCHES oF Space Devotep to Eacu UNIT IN THE 
ErcHt GENERAL SCIENCE TEXTBOOKS ANALYZED IN THIS SURVEY 
= _— = 
1* 2 3 4 5 6 7 8 
Hand} Pand| WR | Hand| V and| W and} Cand | Gand 
W B and C W S j Cc ig Average 
(1930) (1935) 
uit inane a cabs a2 3.6 5.1 1.9 5.2 6.3 4.7 6.5 4.6 
EE ct ascaxeadoe 6.7 6.3 re I ar | 2 7.5 4.5 Da 
Ge ere 3.3 Ie 1.1 0.0 | 4.1 | 0.6 1.8 0.0 2.0 
Communication .......... 4.6 5.4 ae lee OS 4.3 24 dem We 
Crust of the Earth....... 4.8 9.9 10.2 | 11.6 + S84) 77 5.4 | 7.9 
Electricity and Magnetism | 5.2 6.0 | 5.5 4.3 5.4 5.7 | 6.7 7.2 5.8 
Environment ............ 48|- 0.0] 16] 4.4] 22) 6.3] 2.9] 2.5 3.1 
Fire and Its Protection... 3.0 381 2.2 2.4 1.9 i By, 3.0 2.4 
el 6.2 7.1 | 8.2 2.5 | 10.9 | 5.9 | 3.2 3.2 5.9 
EE ee ee | 12.6 2.ii 3a 8.1 9.2 9.2] 4.6 4.3 7.9 
| | 

Si, a. cca ola cin'es 2 4.8 8.4 | 4.8 2.5 5.0 6.4 | 6.4] 6.8 5.6 
EES Se 4.8) 7.1 | 6.0 6.2 5.0 4.8 4.9 | 6.1 5.6 
OO errr 11.2; 1.8 | 16.3 13.1 7.9 11.4 13.9 15.6 11.4 
ea a Wicks 4% | 5.8 8.9 4.7 7.6 6.7 4.4 Bai ae 6.2 
Matter and Energy...... 1.21 3.2 6.8 3.0 2.5 2.7 6.81 5.3 3.7 
SP 15] 1.3] 3.0] 1.3] 1.3] 21] 17] 3.5] 2.0 
Transportation .......... 6.5 ae 1 ae 11.2 4.8} 84) 3.8) 3.7 | FF 
osc buies sem Kees $.7 1.4) 61] 3.1 471.631 3.1 6.7 | 5.3 
Weather and Climate.... 3.8 | 46}; 3.2 | 4.3 a ey 55 1 4.3 I 4.1 


* These numbers correspond to the numbers 
textbooks analyzed. 


books to follow the advice of Carpenter 
than there was when he said, 


The content of any well organized general 
science course must be determined by a careful 
consideration of the actual home, street, school, 
and community environment of the pupils, 
together with the probable vocations or profes- 
sions they may pursue. A _ general science 
course built around these needs will not permit 
the criticism of a general science dominated by 
a specialist in any branch of science.*! 


44 Carpenter, Harry A. “General Science in 
the Junior High School at Rochester.” General 
Science Quarterly 1:46; November, 1916. 


in Table I. See Table 


— 


for the authors of the 


voted to any single unit by the eight text- 
books was 15.6 per cent which was 4.2 
per cent above the average. 

In order to compare the amount of space 
devoted to figures or pictures in the eight 
textbooks analyzed, a separate computation 
was made. The data concerning these 
The 


textbook with the least number of figures 


figures are compiled in Table III. 


had a total of 326 while the one with the 
most figures had 574. The average amount 
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TABLE III 


Tue NuMBER OF FIGURES, THE TOTAL AND AVERAGE SQUARE INCHES, AND THE PERCENTAGE OF THE 
Tora. ContTeNT OF Eacu TExTBooK DevoTepD TO FIGURES IN THE EIGHT GENERAL 
ScreENCcE TEXTBOOKS ANALYZED IN THIS STUDY 


Textbooks 





* Pieter and Whttetem CIBI0) ...6ccsccccccvcs 


1. 

EE DOE IR so a.5 basic ce etcncsseedas 
3. Weed, Rexford, amd Carroll. ......sicccccccs 
4. Hunter and Whitman (1935) ........cccccees 
ae 
Ge Oe BI oo 6 vic dkncicdcccccetacsies 
Fe) EE BP IRs 6a nos sande awcedeesyess 
S Cormembere al Umieser. . on. esccscccccscces 











Square Inch of Space Per Cent 
No. of a eo of 
Figures Total | Average| Total Content 
533 3,377 .0 6.34 21.2 
546 3,454.8 6.33 24.1 
574 3,831.4 6.67 24.6 
416 3,172.8 7.63 23.4 
326 2,223.6 6.82 15.2 
459 4,149.6 9.04 22.3 
461 4,477 .3 9.71 24.8 
411 3,984.9 9.69 | 24.5 











* The eight general science textbooks have the same arrangement in this table as they do in 


Table I. 


of space set apart for figures or illustra- 
tions by these textbooks was 3,583.9 square 
inches. The textbook with the least amount 
of space devoted to figures had a total of 
2,223.6 square inches compared with 
4,477.3 square inches in the text giving the 
greatest amount of space to them. One of 
these textbooks had 24.8 per cent of its 
total space given over to figures while an- 
other one had only 15.2 per cent of its 
space. These eight textbooks in general 
science had 22.5 per cent of their total 
content space devoted to figures. 


SUMMARY 


Educators have been analyzing textbooks 
of general science for the past two decades. 
The evidence indicates that authors of 
these textbooks are becoming more gen- 
erally agreed concerning the units to be 
treated. The analysis of the textbooks 
used in this study shows a slight tendency 
to emphasize the chief science interests of 
the authors. The general uniformity of 
space devoted to the major science topics 
or units was slightly in evidence among 
the textbooks included in this investigation. 


CONTENT OF HEALTH MATERIAL IN COLLEGE 
CHEMISTRY TEXTBOOKS 


RaLpH E. 


DUNBAR 


North Dakota Agricultural College, Fargo, North Dakota 


The first cardinal principle of education 
emphasizes the importance of “health” 
training in education. The subject of 
chemistry offers numerous opportunities 
for teaching those facts which are impor- 
tant in the production and maintenance of 
good health. Frank? has published the 


1 Frank, J. O. “What Ought to Be the Con- 
tent of Health Materials in High-School Chem- 


findings of a most interesting study on the 
content of health materials in high-school 
chemistry texts. In that study a tabula- 
tion was made of all the facts and principles 
that should contribute to the health objec- 
tive as contained in ten recent high-school 
chemistry texts. Conclusions regarding 


istry Texts?” Journal of Chemical Education 15: 
532-536; 1938. 
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TABLE I 
Apeguacy With Wuicu TEN CoLLeceE GENERAL CHEMISTRY TEXTBOOKS TREAT DANGEROUS 
CHEMICALS 

Texts Designated as | A| BIC] DI] E| F] G| H] I | J | Average 

CHEMICALS CONSIDERED 
CPOE HORMONES oo ns cccesceccces AILAIAI AIA AIL AIL AILAIAI 100 
Mercutic Ciloride .....ccccccccce A|AI|A A; AIA 4;A|AIA | 100 
RC reer rr. AI|AIA A | A | A) A | A | A | I 95 
ME be cincaieesswenins Oneae Ai|A|A]|F | A | I F | A | A|A 85 
Arsenic compounds .............. A|A|FIA | A | F A; Al|F 85 
I os co cnacwneed on A|A/FIA | E | F A4|A|A]|F 80 
0 ee AJA F A | I F A1A 80 
eB. reer REAP ATAL At 4 I Ai I| F | 65 
Carbolic acid (Phenol)........... A | I A|F]A|FE A | F | I F | 65 
ees na tn wae aece sexe ae’ rIPiFiPiFfi i F/| F| FF 50 
EE lt seed sneer nanbedes ad F|F/]F {FE F} F/ FI I F | 50 
Carbon tetrachloride ............. F}F/F|F E&I | A | F I} F | F | 50 
i soci wtibcssicmard F\/F\|F|Fi|F|F|F| FIFI F | 50 
sii lciietetcciesest rlel{elelelel/elelelel 90 
Denatured alcohol .............+. F|/F/F/F/1I/A|F] I] 1T] 1} 35 
ST ies cis cacy bicnnes Flr}i{arlr{r{ rir} et | 48 
teat swuthviesins r}r}eir{r{r{r}r}el rl 10 
Sodium fluoride ..............00 r}rjrljalalatrtr{r{ or 10 
EE Giiededcuak Fasttsdankens’s SL eR ARS B | ry)r}r}ryi | 10 
Barbital and derivatives........... r}/Fi/r}r}r{r}r}r} rio 5 
EE. ccncectesdansbeeena I I I I I | I] 1 I I I | 0 
PE oo icvecaawdeasesien rat a3 | I | is I I | 0 
Pe MOUUE ovcnvtavadevcsoue 64 | 56} 52] 52 | 47] 45 | 45) 45 | 45 | 43 49.5 





A—Adequate. 
I —inadequate. 


























F—Facts given, but no warning or statement of danger. 
W—Warning given, but no facts to support the warning. 


the extent of the agreement, validity, 
accuracy, overlapping and completeness of 
this material, were included. 
pertaining to normal living, such as metab- 


Materials 


olism, breathing, the function of foods, 


water supply, chemicals as medicines, anti- 
septics, anesthetics, stimulants and similar 


items, have become fairly well standardized 
in these texts. However, items which per- 
tain occasionally or by accident to indi- 
vidual or public health are not so well 
organized or adequately treated, and leave 
much to be desired. 

The study by Frank indicates that 7,090 
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accidental deaths occurred in the United 
States during 1935 in which chemicals or 
a lack of chemical knowledge was a factor. 
Assuming that there are at least six serious 
accidents from such causes for each death, 
the total number of accidents would prob- 
ably reach at least 40,000 per year. The 
accidents and deaths are principally due to 
the absorption of poisonous gases (1,665 
deaths); accidental poisoning (1,411 
deaths ) ; food poisoning (709 deaths) ; and 
accidental (3,305 
deaths). The most important contributing 
causes to these accidental deaths are those 
chemicals included in both studies and 
summarized in Table I. A more detailed 
tabulation will be found in the original 
study. 


burns in the home 


Following the criteria already estab- 
lished in the original investigation by 
Frank, a similar study and tabulation has 
been made by this author of the content 
of health materials in ten recent college 
general chemistry Adequate 
treatment in this new study will be assumed 
to consist of the presentation of all essen- 
tial facts regarding these dangerous chem- 
icals. Particular mention should be made 
of such properties as will make them dan- 
gerous through contact to human life under 
any conditions which may ordinarily or 
even accidentally be found. The adequacy 
with which twenty-two such topics have 
been treated is summarized in Table I. 
Adequate treatment will be designated as 
“A.” No mention of danger or poisonous 
properties will be considered as completely 
inadequate and will be indicated by “TI.” 


textbooks. 


If facts are given, but no warning or state- 
ment of danger is included this will be indi- 
cated by an “F.” Ifa warning as to danger 
is included but no facts to support that 
warning are stated then this condition will 
be shown by a “W.” The results of this 
new and additional study dealing with ten 
recent college general chemistry textbooks, 
and tabulated as indicated above, have been 
summarized in Table I. 


[Vor. 25, No.2 


College general chemistry textbooks are 
predominantly inorganic in nature.? Since 
many of these dangerous chemicals are 
organic, it may be argued that they have no 
logical place in college general chemistry 
texts. For this reason a similar study and 
tabulation was made of ten recent college 
organic textbooks to determine their ade- 
quacy of treatment of twelve of these chem- 
icals that are organic in nature. The 
results are presented in Table II. While 
the adequacy, with one exception, is equal 
to or greater than that found in the inor- 
ganic texts, yet it represents far from a 
satisfactory treatment. 

An examination of Table I reveals an 
adequacy range of 100 per cent to O per 
cent on the twenty-two individual topics. 
The average of 49.5 per cent represents 
approximately one-half adequate coverage 
on these important items. The correspond- 
ing range for these dangerous chemicals 
from high-school texts is 95 per cent to 
0 per cent. The scores on individual col- 
lege general chemistry textbooks ranges 
from 64 per cent to 43 per cent as com- 
pared to 50 per cent to 18 per cent for the 
high-school texts. This gives the college 
textbooks a slight advantage as might be 
expected from their more extensive treat- 
ment of many common topics. 

The twelve dangerous organic chemicals 
have an adequacy of treatment ranging 
from 80 per cent to 40 per cent in the ten 
recent college organic textbooks. Indi- 
vidual texts range from 83 per cent to 42 
per cent with an average of 56 per cent. 


CONCLUSIONS 

1. College general chemistry textbooks 
should contain much new and additional 
material regarding the dangers attending 
the handling and use of many chemicals 
which cause over 7,000 deaths, and some 
40,000 additional 
nually. 


serious accidents an- 


2 Dunbar, Ralph E. “The Organic Content of 
Twelve College General Chemistry Textbooks.” 
Journal of Chemical Education 14: 538-540; 1937. 
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TABLE II 


Apveguacy With Wuich TEN CoLLeEGE OrGANIC CHEMISTRY TEXTBOOKS TREAT DANGEROUS 
CHEMICALS 


Texts Designated as i oe 


CHEMICALS CONSIDERED 








CD Ghcadstnweannn acne A|A 
RE a rrr ry pee rope A|A 
Carbolic acid (Phenol)........... AJA 
DE. occa 5 heacuneeeaeecuce A | F 
Cs ea. knack WOE G hana ee AA 
EE eaaagei cc dea kvosucs eeu A | F 
OOO err ere A | F 
SNE ee terre e | A F 
en er |} FIF 
Carbon tetrachloride ...........-. | F|F 
Barbital and derivatives........... | FLA 
eer ere re | F | F 
ne EE rr 83 | 71 
A—Adequate. 


I —Inadequate. 














M Ni O;P/Q Rts I Average 
F)A|W| Al aAl w|F | A | 80 
wiFlFlalFla | F | w] 70 
Alw|wliFlilFlFlFIF 65 
wlA/|A/F/|1|/Alwlt 60 
F|F|F/)F|F| FI/FI 60 
FI\F/F|F|F| FIFI. 55 
A; A|F/W/A/TI/TI{1 55 
F|F\|F|F/] FI I/F 50 
FI|F|F|/F|F|F/ FE 50 
FI/FI FI] I/FIFI|FIE 45 
|r1|/F|F|F] I/F 45 
lrFlFilFlei|r]Fi Fl. 40 
58 58 54 | 54 50 | 46 | 46 | 42 56 


F—Facts given, but no warning or statement of danger. 
W—Warning given, but no facts to support the warning. 


2. College textbook writers and college 
instructors have a real obligation in pre- 
venting a portion of these chemical acci- 
dents and deaths. 

3. College general chemistry textbooks 
provide a slightly better treatment of the 
dangers attending the handling and use of 


dangerous chemicals than the correspond- 
ing high-school texts. 

4. College organic chemistry textbooks 
provide a more adequate warning and 
treatment of the dangers attending the use 
of organic chemicals than college general 
chemistry textbooks. 








CLASSROOM PROCEDURES FOR DEVELOPING THE 
ELEMENTS OF PROBLEM SOLVING 


ELLswortH S. OxsourN 


AND 


GayLorp C. MONTGOMERY 


John Burroughs School, Clayton, Missouri 


An examination of the literature will re- 
veal that every major report in the field of 
science education for the past quarter of a 
century has emphasized the importance of 
the problem-solving objective. These re- 
ports show that this objective is widely 
accepted as a desirable outcome of science 
instruction. 

From time to time during the past fifteen 
years, there have appeared in the literature 
related to instruction in science analyses 
of problem-solving behavior and of scien- 
tific attitudes. These have been made with 
the hope that they might indicate more 
clearly some of the ways in which learning 
experiences can be set up to develop the 
desired outcomes. A few years ago, 
Science Education requested articles writ- 
ten by teachers who had developed such 
techniques. Quite a large number of such 
articles have been published. 

Setting learning experiences in the class- 

room through which students can learn 
what evidence is, and the manner or method 
by which the scientist obtains it, is a much 
neglected aspect of present-day science 
teaching. In his excellent little pamphlet, 
The Goals of High School Science, Hen- 
shaw Ward says, 
“Pupils are being prepared to live in a wild 
chaos of opinions and logic and emotional appeal. 
The greatest hope of education is to furnish them 
with some device for orienting their minds, some 
compass to steer by. The north pole of all dis- 
cussion is this: What evidence have you? The 
teacher who can give his classes even an inkling 
of what true evidence is has made their intel- 
lectual lives safer and better.” 

Many advertisers in current magazines 
are recognizing the importance of real evi- 
dence contrasted with claims. 


as mere 


7 


? 


Examine for yourself the advertisements in 
any current weekly magazine. You are 
almost certain to find advertisements which 
report the results of controlled experiment. 
For example, Life recently included two 
pages of pictures relating to controlled ex- 
periments on the effects of Vitamin B, on 
plant growth. 
such 


The writers have collected 
advertisements wherein con- 
trolled experiments have been used to 
supply the evidence for claims made. These 
advertisements are useful for classroom 
instruction. 


many 


The writers offer the following experi- 
ence with an attempt to develop meaning 
and understanding for controlled experi- 
mentation as one attempt to enlarge and 
develop that element of problem-solving 
behavior. 


Classroom Experiences With Vitamin 
B,—One of the writers picked up a small 
package of white tablets in a dime store 
and read there several claims for Vitamin 
B, used with growing plants. Possibilities 
for controlled experimentation with garden 
flowers and parts of the lawn were imme- 
diately evident. His eighth-grade class in 
general science was soon to begin a study 
of plants in relation to producing foods. 
The following day the package of Vitamin 
B, tablets was taken to school and after 
a few preliminary remarks and questions 
about vitamins, the teacher listed on the 
blackboard the manufacturer’s claims which 
He then 
asked, “Do you believe that these claims 
are true?” 


were printed on the package. 


The members of the class were 
divided in their opinions and after a few 
questions regarding means of finding the 
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truth or falsity of the claims, the class be- 
came very excited over attempting some 
experiments to test the claims. This pro- 
vided an opening for a discussion related 
to controlling experiments. Ideas of the 
experimental factor and control factor were 
developed. The need for collecting a large 
quantity of data was emphasized. 

The claims listed on the package contain- 
ing the Vitamin B, tablets are given below 
to give an idea of the class procedures : 

a ee - ’s B;: will give you 

(a) larger, healthier plants; beautiful flow- 
ers. 

(b) more rapid growth. 

(c) re-invigoration of ill and scrawny plants. 

(d) huskier and faster growing seedlings. 

(e) earlier germination of seeds. 


(f) rapid rooting of cuttings. 
(g) practical elimination of root-shock in 


~ 


transplanting houseplants, trees and 
shrubs. 

(h) blooms on plants that never bloomed 
before. 


Each pupil was asked to copy these 
claims from the blackboard. The home as- 
signment for that night was to define a 
series of problems based on the claims 
listed. The class period the following day 
was spent in selecting a series of well- 
stated problems from those prepared at 
home. This provided an excellent oppor- 
tunity for discussing the characteristics of 
good problems. Problems stated by the 
pupils are given below: 

(a) Are the claims made for the more rapid 

growth of mature plants reliable? 

(b) Does treatment with the Vitamin B: solu- 

tion promote the germination of seeds? 

(c) Will plant cuttings develop more vigorous 

root systems in the Vitamin B; solution? 

(d) Do seedlings grow more rapidly when 

treated with the Vitamin B: solution? 


_(e) What effect, if any, does the Vitamin B; 
solution have on a scrawny plant? 


From these samples it is possible to 
judge the general character of the problems 
defined by the pupils. Following this ac- 
tivity, the class divided into groups on the 
basis of the problems selected by them for 
study. Each group was set the job of de- 


signing a controlled experiment which in 


= 
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their judgment would supply valid evi- 
dence regarding the problem. This natur- 
ally raised the question of what constitutes 
a controlled 
heated and 
which the entire class agreed upon the gen- 
eral pattern. 


and led to a 
discussion 


experiment 


interesting from 


Each group then set about 
planning the details of their experiments. 
They determined the experimental factor 
and planned the control of all other fac- 
tors. Reproduced below are unedited pupil 
plans for the experiments. 


Experiment to test for rapidity of growth, 
size of blooms and general hardiness of plants 
treated with Vitamin B, concentrate as com- 
pared with a plant under the same conditions 
(except for the treatment of B,). 


1. Secure three geranium plants, as near the 
same size and age as possible, all healthy, and 
place them in three similar flower pots labeled, 
one, two, three. 

2. Secure some rich so‘l (fertilize same if 
necessary), mix it up well and plant each plant 
in an equal amount of it. 

3. Place them, together, in a temperature of 
from 60 to 80 degrees, Fahrenheit, and be sure 
that they have plenty of sunlight. 

4. Take the following measurements of each 
plant and carefully record. Height in full (from 
soil to highest tip), dimensions of one of the 
biggest leaves (from the two farthest points 
across, and the two farthest points up and down) 
and any other measurements which shall be sug- 
gested by the class. 

5. Care for plant number one exactly as directed 
on the envelope containing the tablets, watering 
it with the solution just as many days as stated 
thereon and all the other days watering it with 
plain water. 

6. Water plant number two with the same 
special solution exactly twice as many days per 
month as plant number one, the other days still 
using plain water. 

7. Water plant number three every day with 
plain water, only. 

8. At the end of each week (or oftener if 
desired), re-measure each plant and record. Also 
make observations as to any buds or blooms which 


may appear and any increasing or declining 
healthiness. Record, under each plant, these 
observations. 

Does Vitamin B, make seedlings grow 


huskier and faster? (what we are going to do). 

We will put some seedlings in two different 
flower pots and put the same soil in each one. 
We will keep them in the same room under the 
same temperature and treat them exactly alike. 
One seedling will be sprayed with a mixture of 
Vitamin B; and the other won’t be sprayed. Then 
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we will see which grows faster and better and 
see if the sprayed one is better than the one not 
sprayed. 


When the plans were completed there 
followed several days of great activity and 
excitement. Florist shops and greenhouses 
were visited and critical selection of the 
proper specimens was carried on. One boy 
in the class whose father was a florist 
volunteered to supply a quantity of soil 
taken from a single bed at the greenhouse. 
This was as near an approach to a control 
on that factor as they were able to make. 
There was much discussion and further 
planning regarding the control of the heat 
and light factors. The class as a whole 
did a splendid job of accepting responsi- 
bility for the care of the plants during the 
week and over week-ends. The experi- 
ment was carried on along with other class 
work on plants, for more than four weeks. 
Several interesting methods of recording 
observations and results on the experi- 
ments were used by the pupils. Space will 
not permit the reproduction of more than 
one of these. Following are the notes made 
by the group which formulated the plans 
first reported above. 


Geranium Experiment # 3 (rapid growth) 


Tuesday, May 7: 

Plant No. 1 was watered with plain water; 
No. 2 with mild solution of Vitamin B:; No. 3 
with double solution of Vitamin B:. A picture 
was taken of all three plants together. Measure- 
ments were taken. They are as follows: 


Biggest leaf No. 1 No. 2 No. 3 
Ore 33/16” 213/16" 33/4” 
OS ee 23/16” 17/8” 21/4” 
Stem thickness... .. 11/13” 3/8” 3/8” 
Height of plant.... 6” § 1/2” 5” 


Amount of water 
(plain) daily or 
WON Bisse csnies 150z. 1.502. 1.5 oz. 


Wednesday, May 8: 

All the plants were watered with plain water 
(1.5 oz.). 
Thursday, May 9: 

Plant No. 1 was watered with plain water, 
No. 2 with mild solution of Vitamin B:; No. 3 
with double solution of Vitamin B:. 


Monday, May 13: 
All were watered with plain water. We noticed 


No.2 


un 


that plant No. 3 had many little leaves sprouting 
up. Measurements were as follows: 


No. 1 No. 2 No. 3 


Width of leaf...... Ce: le Ss gle De 
Length of leaf..... 21/4” 13/4” 21/8” 
Stem thickness.... 3/4” 3/8” 3/8” 

Height of plant.... 7” 55/8” 53/4” 


Tuesday, May 14: 

Plant No. 1 was watered with plain water; 
No. 2, with mild solution of Vitamin B:; No. 3, 
with double solution. 

Wednesday, May 15: 

All were watered with plain water. 
Thursday, May 16: 

Plant No. 1 was watered with plain water; 
No. 2 with mild solution of Vitamin B:; No. 3 
with double solution. No. 3 seems to have even 
more leaf buds. 

Monday, May 20: 
All were watered with plain water. 


No. 1 No. 2 No. 3 


Width of leaf...... 27/8” 23/4" 23/4" 
Length of leaf..... 1 3/4” ise” FF 
Stem thickness.... 3/8” 3/8” 3/8” 
Height of plant.... 7” sie 


Tuesday, May 21: 

Plant No. 1, watered with plain water; No. 2 
with milder solution; No. 3 with double solution. 
We observed that many of the leaves on all the 
plants are turning yellow. 

Wednesday, May 22: 

All were watered with plain water. 
Thursday, May 23: 

Plant No. 1 was watered with plain water; 
No. 2 with mild solution; No. 3 with double 
solution Vitamin B;:. Many of the leaves on all 
the plants have fallen off. Because they are 
falling off plant No. 1 (the plain water one) just 
as much as the other two, we think that it might 
be gas escaping from the science room or some- 
thing else besides the Vitamin B: treatments. 


Monday, May 27: 
All were watered with plain water. 


No. 1 No. 2 No. 3 


Width of leaf...... ate.0UC SS" 
Length of leaf..... ff — 7 
Stem thickness..... 3/8” 3/8” 3/8” 
Height of plant.... 71/2” 61/2” 63/4” 
Number of leaves.. 16 18 18 


(The blank in this table is due to the falling 
off of the marked leaf.) 


We regret to say that we forgot to count the 
number of leaves when we first started so the 
numbers that we just took are of no importance. 

Practically all of the leaves on all the plants 
are turning yellow and falling off. Plant No. 1 
seems to be getting a lot of new leaves but just 
as many leaves are falling off of it as off the 
others. We feel that we cannot completely guar- 
antee these results as a conclusion because it may 
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not be that gas escaping in the room is killing 
the plants. None of them have any blooms or 
buds. (We de-bloomed them in the beginning.) 
We are going to take a picture of them tomorrow 
to compare with the one we took on Tuesday, 
May seventh. (They will be three weeks apart.)* 

When all the data on the experiments 
had been collected, each group was asked 
to summarize inferences and conclusions 
which the data would support. Following 
are reproduced several unedited samples 
selected at random from those submitted by 
all groups. 


Begonia and Geranium Plants 


I have come to the conclusion that it de- 
pends upon the plants on which you try 
the Vitamin B;. I watered both plants on 
Tuesday and Thursday with Vitamin B, 
and other days with water. The geranium 
improved exceedingly but the begonia died. 
I think Vitamin B, can be used on some 
plants and make them grow, but not on 
others. 


Result of Test with Vitamin B,; on 
the Growth of Plants 


From the data of experiments that we 
have done, we concluded that Vitamin B, 
helps some plants while it does not help 
others in growth. 
tions we made. The plants we experi- 
mented on were coleus, begonia and cali- 
fornia moss. 


Below are our observa- 





Coleus—From May 6 to May 25 the plant 
treated with Vitamin B, is about 1.75 
inches taller with bigger and more color- 
ful leaves. 
much better than the one not treated. 


Its general appearance is 


Begonia—The results of the growth showed 
that the one treated with Vitamin B, 
was smaller in height and fullness but 
had more color in its leaves. 

California Moss—There was hardly any 
difference in growth with the leaves of 


* The photographs taken on May 7 and May 28 are not 
sharp enough in contrast to reproduce here. Under the 
photographs, the pupil who made them stated “Although 
I thought that I had taken the two pictures from the 
same distance, it turned out otherwise. The only way 
that I know of, of telling the differences in height, is to 
compare the heights of the plants with the heights of the 
pots in each picture. 


NI 
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the one with water a little thicker than 
those treated with Vitamin B;. 
More Rapid Growth 

The plant fed Vitamin B, is doing 
poorly compared to the control plant. It 
is dying slowly but surely and the control 
plant hasn’t changed very much but is 
slightly improving. 

We have watered them once daily and 
the amount and condition of heat, light and 
soil are both the same. 

Controlled Experiment on the Siphon in 
a Physics Class —A class in high school 
physics had about completed the usual 
study of the siphon when a question was 
“ What 


The question was turned back to 


raised, controls the 


flow?” 


speed of 


the class as a home assignment made for 
each student to bring in on the following 
day any hypotheses which he could sug- 
gest regarding the problem. He was also 
to bring a design for a simple experiment 
to test the validity of the hypothesis. 

On the following day the class became 
animated as the hypotheses and proposed 
tests were critically examined. Many fac- 
tors were entering into the speed of flow 
of a siphon! Proposed were the follow- 
ing, among others: 

(a) difference of level 
(b) length of tube 
(c) size of tube 

(d) density of liquid 
(e) roughness of tube 
(f) viscosity of liquid 

Proposed tests for checking each hy- 
pothesis suggested were discussed and 
criticized. The class was then organized 
into groups and the next few days were 
used in testing the hypotheses. The re- 
sourcefulness and ingenuity of the class 
went beyond the hopes of the instructor. 
Some of the controls proposed and used by 
the students were unique. 

While it is hard to justify the two weeks 
spent on the study of the siphon there was 
general comment and agreement on the 
part of the class that it was one of the most 








interesting and valuable experiences of the 
year. 


How Are New Plants Created ?—Called 
the most amazing success story of the year 
(1938) by The Country Home Magazine,’ 
details of the methods used by an Illinois 
farmer to produce a hybrid corn plant that 
will out-yield any other kind he knew, were 
studied by a ninth-grade science class. 
From the report of Mr. Pfister’s work, sub- 
sequently written in The Reader’s Digest * 
under the title, “A Farmer Bags a Million 
Dollars,” the class learned that his control 
of tassel pollen by placing a paper bag 
over the tassel of each corn plant and an- 
other bag over the ear-shoot and later 
transferring the tassel bag to the ear-shoot 
of the same stalk, produced a product, that, 
after crossing with other inbreds, was de- 
sired by other farmers to the extent that 
his seed business now grosses about a mil- 
lion dollars annually. 

Corn develops and matures too slowly to 
use it as a subject for experimental work 
for a class organized the second semester 
of the school year. How else have new 
plants been created? Must the rather 
lengthy plan of selection and cross-breeding 
be used? Can nothing be done after the 
seed has germinated and the plant is partly 
grown to adult size? 

Better Homes and Gardens, May, 1940, 
reported that man-made mutations can be 
brought about by using a drug that has the 
power of doubling chromosomes. The 
effects already observed from the use of 
the drug by plant hybridizers are as star- 
tling as those resulting from the work of 
Luther Burbank. 

Study of various methods suggested in 
this magazine, for artificial chromosome- 
doubling, resulted in a ninth-grade science 
class organizing into groups to secure a 

1“A Farmer Reaps a Million,” Country Home 
Magazine, August, 1938. 


2“A Farmer Bags a Million Dollars,” The 
Reader’s Digest, September, 1938. 
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supply of colchicine, the mysterious drug, 
seiect plants for use and engage in an 
activity that might create new botanical 
specimens. 

Selection of a dozen young larkspur 
plants, as nearly identical as could be 
Plants 
were obtained from a local greenhouse. 


found, was made by one student. 


Dirt from one source was well mixed and 
measured into clay pots. 
from the soil would be the same for each 
plant. The volume of soil put into each 
Plans for 
replacing lost moisture were discussed. A 


Food secured 


clay pot was controlled, also. 


place was selected where each plant would 
receive sunlight for the same length of 
time daily and at the same time of day. 
Other possible factors influencing plant 
growth were listed and plans made to con- 
trol all factors except that of the effect of 
colchicine. Cotton wool soaked in col- 
chicine was wrapped around six of the 
twelve young larkspur plants which had 
been paired according to height, number of 
branches, thickness of trunk and other 
physical characteristics. The other plant 
of each of the six pairs received identical 
treatment, except for the colchicine. They 
received none. 

Other students chose to spray bud tips 
of daffodils. Grass seed was soaked in col- 
chicine before planting. Dandelion stems 
and leaves were sprayed with the drug. 
New possibilities were opened up as a 
series of experiments started searching for 
the most effective length of time to soak 
grass seed in colchicine. Possible produc- 
tion of a grass with greater resistance to 
drought was suggested by one student as 
a problem for experimentation during the 
summer vacation and materials were col- 
lected relating to recent experiments with 
attempts made to improve lawn grasses. 

Violets, geraniums, cosmos, marigolds, 
daisies and asters were also used. These 
were selected to get a variety of long and 
short-stem flowers, deep and_ shallow- 
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rooted plants, long-lasting and quick- 
maturing plants, domestic and wild plants. 
Seeds were kept to study the effect of col- 
chicine-treated 
generations. 


plants on subsequent 


Evidence was collected, observations 
were made over a period of several weeks 
and conclusions reached. Possible expla- 
nations for failures were discussed. Cor- 
respondence with nursery and seed com- 
panies was necessary to secure information 
about some of the plants used. Repeat or 
check experiments have not been run but 
parallel experiments warrant the following 
tentative conclusions : 

1. Grass seed soaked in colchicine for 
nine minutes produces a grass with wider 
blades but slower growing than treatments 
varying from dipping for thirty seconds to 
soaking for two hours. 

2. Marigold flowers increase about 40 
per cent in diameter if their buds are 
sprayed with colchicine. 

3. Asters, daisies, daffodils and larkspur 
plants refused to mutate. We decided that 
perhaps those used were already hybrids— 
off-spring of some plant whose chromo- 
somes had doubled because of heat, x-ray 
treatment, use of an alkaloid, or were just 
a natural sport and therefore cannot easily 
be doubled again. 

4. Geranium plants whose stems are 
soaked with colchicine produce no flowers. 
5. Colchicine kills violets and cosmos. 

What Are the Factors Affecting the 
Souring of Milk?—When the milkman 
delivers a bottle of milk to your home, why 
is it kept in the refrigerator until used? 
Why is the refrigerator kept dark? Will 
pasteurized milk turn sour at the same rate 
as fresh milk? Will milk with higher 
butter-fat content sour as quickly as thinner 
milk? Faster? 

A ninth-grade class in general science 
listed the possibilities of temperature, rich- 
ness of milk, light, pasteurization, age, 
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homogenization. To control all factors but 
one—the experimental factor—plans were 
made to use sterilized containers and test, 
by experiment, the effect of each of the 
possible influences. Predictions (hy- 
potheses) were made during the discussion 
of the problem and individual plans sub- 
mitted. Subsequent class 
caused some modifications of original plans 
and a series of controlled experiments 
started. Parallel and check-up experi- 
ments were run by each individual. 


discussions 


Following is a typical summary. 


“Does pasteurization of milk affect the rate 
at which milk sours?” 

“Mother drove me out to a farm one evening 
last month and I had the farmer milk a half- 
gallon of milk into a pail. The pail had’ a fric- 
tion-top cover. We went home and I pasteurized 
half of it by heating in a double boiler to a 
temperature of 160 degrees Fahrenheit for thirty 
minutes. 


“ur 


The quart of pasteurized milk was poured into 
two pint bottles that I had been turning in a pan 
of boiling water for fifteen minutes. The paper 
covers which I crimped over and wired down had 
been heated in the oven for ten minutes at a 
temperature of 180 degrees Fahrenheit. 

“The quart of unpasteurized milk was poured 
into two pint bottles (also sterilized by boiling 
water). The four pint bottles were labeled as 
follows: unpasteurized cold, pasteurized cold, 
unpasteurized warm, pasteurized warm. 


“The bottles labeled unpasteurized cold and 
pasteurized cold were set in the refrigerator where 
a thermometer, left there while the milk was being 
prepared, showed a temperature of 48 degrees, 
Fahrenheit. The other two bottles were placed 
under a hot water radiator. The thermometer 
reading there, after 10 minutes, was 78 degrees, 
Fahrenheit. Since the furnace operates by a 
thermostat and opened doors do not permit much 
draft upon that part of the room where the bottles 
were placed, I suppose that there is little change 
in temperature at any time—the thermostat was 
not set back during the night. 

“My prediction was that, because some of the 
lactic acid bacteria might be killed by the pas- 
teurization, that the bacteria in the unpasteurized 
milk would cause it to sour first, in both the 
refrigerator and under the radiator. 

“Each day at 7:00 a.m., I observed the four 
pint bottles and noticed the smell, color, and effect 
ot the contents on blue litmus paper. The results 
are as follows: 
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Pasteurized Not Pasteurized 
, A — onmes — — ———S Eee 
Date Time of Day Warm Cold Warm Cold 
Dec. 8 6:45 p.m. (milk was secured, prepared and placed) 
Dec. 9 7:00 a.m. stale odor no odor stale odor no odor 
Dec. 10 7:00 a.m. sour odor no odor sour odor no odor 
Dec. 11 7:00 a.m. very sour slightly soured very sour slight sour odor 
Dec. 12 7:00 a.m. very sour certain sourness very sour definite sourness 
Dec. 13 7:00 a.m. (contents of all bottles seemed identical in every way. I emptied them and 


washed bottles.) 


“On December 9 there was no change of the 
moistened blue litmus after the milk was shaken 
by turning upside down 20 times. On December 
10 the milk in the warm bottles turned blue litmus 
red. The creain was in a lump in the middle of 
the bottle and around it was an amber liquid. 
I could see nothing different in the cold bottles 
from the day before. On December 11 the blue 
litmus strips turned red in all four bottles. The 
warm bottles had a stronger, sour odor than the 
day before but no change in color. ‘The cold 
bottles were yellowed a bit. On December 12 the 
warm bottles were foamy looking. The cold 
bottles at the top and around the lumps in them 
looked like the white of raw egg. All blue litmus 
turned red. 

“My conclusion is that pasteurization has no 
effect upon the rate at which milk sours if other 
factors are the same for both the pasteurized and 
the unpasteurized samples.” 


What factors affect the change of cab- 
bage to sauerkraut.—When controlled ex- 
perimentation has been emphasized in the 
work of the eighth-year science classes, it 
is no occasion for surprise to walk into the 
laboratory on any day during the next 
year and have a half dozen students raise 
their hands before any demonstrations 
start or before discussion is begun. Such 
was my experience last semester after the 
assignment which included information re- 
garding the work of lactic acid bacteria in 
converting cabbage into sauerkraut. “Are 
they the same bacteria that cause milk to 
sour? How is the cabbage fixed? Can we 
make some sauerkraut? Would it be all 
right to eat? Would it be the same kind 
as that bought in cans at a grocery store? 
Can we try lettuce instead of cabbage ?” 

What are the factors that affect the 
changing of cabbage into sauerkraut? We 
listed the amount of salt added, the tem- 
perature maintained during the time the 
sauerkraut is forming, the fineness (or 


coarseness) of shredding the cabbage, the 
tightness with which the cabbage is packed 
into containers, the moisture in the cab- 
hage leaves, the possible effect of light or 
darkness and the length of time the 
cabbage is cut off the plant before 
shredding. 

Hypotheses were proposed during the 
discussion of the possible factors affecting 
the preparation of the cabbage and indi- 
vidual plans were made for starting a series 
of controlled experiments to test the hy- 
potheses. Voluntary choice of experimental 
factor was permitted as all the factors 
listed were chosen by at least two students 
as their experimental factor. 


Following is a summary written by one 
student. 


“Does the coarseness with which cabbage is 
cut (shredded) have any effect upon the time 
needed for it to turn to sauerkraut? 


“My experiment was to find the effect of the 
coarseness with which the cabbage is chopped in 
making sauerkraut. The experimental factor was 
the coarseness with which the cabbage was 
chopped. 

“On Sunday, I sterilized two jars and their 
tops by placing them in boiling water. In one 
of these I packed finely cut cabbage very tightly 
and placed one-half of a tablespoonful of table 
salt on top of the cabbage. In the other, I packed 
coarsely cut cabbage from the same head of cab- 
bage as before and from the same outer leaves 
of the head; packing each with equal tightness 
and with the same amount of salt from the same 
salt box. 

“Following this I screwed the tops loosely on 
the jars and wrapped paper around the jars and 
tied it on to keep out the light. Both jars were 
placed in a fairly cool, dark place in the basement. 

“On the following Wednesday, I repeated this 
experiment in every detail, using two other jars. 

“On Monday, I examined the two jars that I 
had prepared the first time. Neither of them had 
turned to sauerkraut although there was some 
traces of decay. Neither possessed any odor and 
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on the top of the cabbage in both of the jars was 
a small amount of damp salt. The finely chopped 
cabbage had slight traces of decay which were 
evenly distributed. The coarsely chopped cab- 
bage had almost no traces of decay. Both still 
resembled cabbage and had very little moisture. 

“On Thursday, I examined the two jars that 
were prepared the second time (the same number 
of days earlier that are described in the above 
paragraph). Both had a faint musty odor and 
little moisture. 

“Most of the particles of finely chopped cabbage 
were white, although some had begun to decay or 
were already decayed and were gray or partly 
black and a few were light green. There was a 
little bit of damp- salt on top of both which had 
hardened into small lumps. Most of the particles 
of coarsely chopped cabbage were white; a few, 
however, had decayed and were completely black 
or gray with black edges. There appeared to be 
more moisture in the jar containing coarsely cut 
cabbage. There were larger and more air spaces 
in this jar because the cabbage could not be 
packed down as compactly. 

“The cabbage and conditions inside the two jars 
of finely cut cabbage resembled each other fairly 
closely, as did the cabbage and conditions inside 
the two jars ot coarsely cut cabbage. 

“A week later revealed quite a change in both 
pairs of jars. The finely cut cabbage was quite 
sour, less decayed on top and had the odor of 
sauerkraut. 

“At the end of three weeks, the finely cut 
cabbage was, except for a layer on top, completely 
converted into sauerkraut. More than half of the 
cabbage in the jars containing coarsely cut cab- 
bage, originally, was dry and decayed. 

“At the end of the fourth week, I purchased at 
a store a can of sauerkraut. Its contents were 
more like the contents of the finely chopped 
cabbage that had been prepared. The store cab- 
bage had more moisture but no noticeable differ- 
ence in taste could be found. 

“My conclusions are that the finer cabbage is 
chopped the more evenly the sourness spreads 
and the more moisture is formed the more rapidly 
the sauerkraut is produced; that finely cut cab- 
bage has its moisture drawn out by the salt more 
quickly.” 

In our school, students have some choice 
of subject in writing compositions for 
English classes. A ninth grade girl chose 
to write on her experiences in science and 
her English teacher selected her composi- 
tion to be included in a school publication 
which usually presents the best poetry, best 
narrative and expository themes written 
during any one quarter of the school year. 
The paper chosen follows. 
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“How are experiments controlled? 


“When one performs experiments to verify an 
hypothesis, it is important to alter only the one 
condition which has direct bearing on the prob- 
lem. Parallel experiments without alteration 
always have to be run as a check so that any 
difference in findings is due to the altered condi- 
tion. These parallel experiments are called ‘con- 
trols.’ In scientific work, many conditions may 
affect any experiment, and, with the exception of 
the particular condition one is varying as the 
main purpose of the investigation, every other 
variable must be carefully controlled in exactly 
the same way in both the new experiments and 
the so-called ‘control’ experiments. Conditions 
of temperature, air pressure, light, humidity, pos- 
sible contamination at the various stages of 
handling, and so forth, must always be carefully 
controlled in exactly the same way in the main, 
the control, and the check-up experiments. 
(Check-up experiments are repetitions of both the 
main and the control experiments to be certain 
that one can always get the same result.) 

“A simple example of the control of an experi- 
ment is the determination of the approximate 
oxygen content of air, which we have been told 
is about twenty-one per cent. In other words, 
our hypothesis is: 

“Air contains about one-fifth oxygen 

“To verify this hypothesis we set up the 
following simple experiments : 

“On the first day we invert a_ cylindrical 
graduate containing a certain amount of moistened 
iron filings, over a container of water, with its 
mouth well below the surface. An examination 
at the end of the day shows that the water has 
risen to occupy only sixteen per cent of the space 
in the graduate. To verify our hypothesis, the 
oxygen composing about one-fifth of the air in 
the graduate would have combined with the iron 
and left a space of, about one-fifth the height of 
the tube, which would become occupied by water, 
thus the water would have had to rise one-fifth 
ot the way up the graduate. 

“To check our result we set up, on the second 
day, a presumably identical experiment. How- 
ever, at the end of the second day the water 
occupies a little more than nineteen per cent of 
the space. 

“From these results we naturally infer that the 
two experiments evidently were not carried out 
under exactly the same conditions. Therefore, 
we list possible variations. We find that the 
filings from a new package used on the second 
day seem smaller so that more surface is exposed, 
making it likely that the stage of oxidation was 
more advanced on the second day. Then, too, 
the filings could have been spread over more 
space the second day, which would also mean 
that more surface was exposed. We find that the 
second day was cooler and the air pressure was 
higher. This would cause more air to be pushed 
into the tubes, and also the air inside them would 
contract and fill less space. 
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“Therefore, on the third day, we repeat the 
experiment, controlling as many of the variables 
as possible. We set up our main, and check, 
experiments at the same time, so that conditions 
of temperature, air pressure, etc., are exactly 
alike. We record the temperature and barometer 
readings of the same room, and also the volume 
of air in each graduate. We use iron filings from 
the same container. At the same time, we set up 
a simple control experiment by inverting an empty 
graduate in water in the same manner as the 
other two. Since in this experiment we are not 
interested in the rate of absorption, only that all 
of the oxygen combines with the iron, we allow 
the three graduates to stand for two whole days, 
after which we again record the volume of air in 
each graduate. The temperature and barometer 
readings are also taken, and the temperature is 
found to be approximately the same both days. 
The barometer is a little lower the second day. 
An examination shows that in the two graduates 
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with iron filings the water has risen to occupy 
twenty per cent of the space—due to the lower 
air pressure the second day, not as much water 
was pushed up as might have been with the pres- 
sure the same—but in the graduate without filings 
the water has hardly risen; and, as we know 
that oxygen dissolves readily in water, we can 
account for the fact that some water now occupies 
part of the space in the graduate. This proves 
that nearly all of the water that has risen in the 
other graduates is taking the place of oxygen 
that has combined with the iron. 

“By these experiments we have shown that 
when one wishes to verify an hypothesis, one 
must not only depend on the experiment itself, 
but also upon the check-up experiments to insure 
that all possible variables are controlled, and the 
control experiments to show that the result 
obtained in the experiment is brought about by 
the cause stated in the hypothesis.” 


THE TRAINING AND EXPERIENCE OF INSTRUCTORS IN 
SURVEY COURSES IN PHYSICAL SCIENCE 


DonaLp R. Watson 
San Diego State College, San Diego, Calif. 


INTRODUCTION 


As a part of a comprehensive study ? of 
the survey course movement in physical 
science considerable data have been gath- 
ered dealing with the experience and educa- 
tional background of the instructors in 
these courses. The study covered courses 
in the physical science area which included 
materials from two or more of the physical 
sciences fused into a course of one quarter 
or more in length. College courses and 
high school courses above the ninth grade 
were considered. Data as to the existence 
of courses in colleges were obtained from 
1,239 catalogues. High schools returned 
578 post card inquiries as to the existence 
of fused physical science courses in their 
curricula. Of these returns, 328 were from 

1“Survey Courses in Physical Science: their 


Status, Trend, and Evaluation.” A dissertation 
submitted to the School of Education, University 


of Southern California in partial fulfillment of’ 


the requirements for the Doctor of Education 
degree. 


California high schools and the remaining 
250 were from high schools in cities of 
over 25,000 population in 42 different 
states. 

A total of 230 questionnaires were re- 
turned by high schools and colleges that 
offered survey of physical science courses. 
One section of the questionnaire pertained 
to the instructional staff for these courses 
and supplied the material included herein. 


THE NUMBER OF INSTRUCTORS 


Part 1 of Table I shows the number of 
instructors teaching survey of physical sci- 
ence in the five groups of schools studied. 
A total of 413 instructors were used in the 
230 schools. Of the groups the liberal arts 
colleges had the greatest number of teach- 
ers engaged in this type of instruction with 
an average of over two instructors per 
school. Teacher training institutions were 
not far behind with an average of 1.9 in- 
structors per school. The standard devia- 
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TABLE I 


DISTRIBUTION OF THE NUMBER OF INSTRUCTORS 


Usep In Survey Courses IN PHYSICAL SCIENCE 


IN Five Groups or SCHOOLS 


Part 1—Total Number of Instructors Used: 





Liberal Teacher Junior California Non-California 
Arts Training Colleges High Schools High Schools 
Schools studied .... 57 55 21 62 27 
Instructors teaching 
"ree 131 106 33 96 47 
> eee 2.0 1.9 1.6 1.6 1.7 
Standard deviation. . 1.9 i 1.1 1.4 1.0 
aay wikeicwiais 010 11 to 1 5 to l 5 to 1 9 to 1 4 to l 
Part 2—Number of Instructors Per Section in One Semester: 
Liberal Teacher Junior California Non-California 
Arts Training Colleges High Schools High Schools 
—, 7 S— co A. r ‘ ~ 
Num- Per Num- Per Num- Per Num- Per Num- Per 
Instructors Used ber cent ber cent ber cent ber cent ber cent 
4 1 18 0 00 0 0.0 0 0.0 0 0.0 
3 7 12.3 2 3.6 1 4.8 0 0.0 0 0.0 
2 8 14.0 2 3.6 1 4.8 2 I 3 Hs 
1 41 71.9 51 92.8 19 90.4 60 96.9 24 88.9 


tions show considerable variation within 
each group. 

Part 2 of this table indicates that the 
vast majority of schools of all types studied 
were using only one instructor per section 
a semester or quarter in their physical sci- 
ence survey. Exceptions to the rule were 
most frequent in liberal arts colleges. 
There was one of these that used four 
instructors per section a semester, seven 
that used three instructors, and eight that 
used two. However, even in this group 
over seventy per cent of the schools used 
only one instructor per section. Other 
types of schools were using only one in- 
structor per section in about 90 per cent or 
more of the cases. Any tendency to have 


the survey of physical science course pre- 
sented by separate science departments 
seems to have been pretty well eliminated 
except in a few liberal arts colleges. 


HIGHEST DEGREE HELD BY INSTRUCTORS 


Data relative to the highest academic 
degree held by instructors in physical sci- 
ence survey are presented in Table II. 
All instructors except one held the Bache- 
lor’s degree. Two thirds of the liberal 
arts instructors and one half of the teacher 
training college instructors held the doc- 
toral degree. While only. a minority of 
junior college and high school instructors 
held the Doctor’s degree over half of all of 
them held the Master’s degree. 


TABLE II 


DistRIBUTION oF HicHEest Decrees HeELp By INstrucTORS TEACHING SuRVEY CouRSES IN PHYSICAL 
ScIENCE IN Five Groups or SCHOOLS 


Liberal Teacher 
Arts Training 
Cases studied 131 106 
Highest 
Degree Per cent Per cent 
None 0.0 0. 
Bachelor ae 1.9 
Master 26.0 42.4 
Doctor 68.0 50.0 
No data 3.3 5.7 


Junior California Non-California 

Colleges High Schools High Schools 
33 96 47 

Per cent Per cent Per cent 
3.0 0.0 0.0 

18.2 38.5 27.7 

48.4 55.3 70.3 

30.3 6.2 0.0 
0.0 0.0 2.1 
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TABLE III 


DISTRIBUTION OF UNDEGRADUATE MAJORS OF 


INSTRUCTORS TEACHING SuRVEY COURSES IN PHYSICAL 


ScIENCE IN Five Groups or SCHOOLS 


Liberal Teacher 
Arts Training 
Cases studied ......005 131 106 
Undergraduate 
Major Per cent Per cent 
ee 34.4 23.4 
| ee 28.2 17.0 
Mathematics ....... 8.4 8.5 
En aisias nk = 6.1 4.7 
ee. CET a.9 4.7 
Engineering ....... 1.5 0.0 
Astronomy ......... ee 0.0 
Pe 8 0.0 
a 8 0.0 
aaa 8 0.0 
ON 8 0.0 
eens 8 8.5 
MEE tie orden sine: 8 0.0 
ORO ae ee 0.0 2.8 
Agriculture ........ 0.0 2.8 
Philosophy ......... 0.0 9 
Geography ......... 0.0 1.9 
BOGCOHOR .......2. 0.0 3.8 
Anthropology .... 0.0 0.0 
Social Science...... 0.8 0.0 
Physical Education. . 0.0 0.0 
PO GQUDRsieaccnyceoss 9.2 18.9 


UNDERGRADUATE MAJORS OF INSTRUCTORS 


Nearly all of the 413 instructors indi- 
cated their undergraduate majors. These 
replies are summarized in Table III, and 
represent twenty-two subject fields. In 
each of the five groups, chemistry was the 
most frequent undergraduate major. Phys- 
ics ranked second in all of the colleges 
while science was in second place in the 
high schools and was followed by physics. 
Mathematics was the other major field that 
received frequent mention in most groups. 

By combining the various physical sci- 
ences for each type of school it is possible 
to get the following summary. 

This summary would indicate that in- 


Per cent 
Physical Science 


Type of School 


EE EN Gin eaiea 52a SW kike gabe wesurd 69.4 
py 45.1 
ME RD, oo oc nces te <ace see 73.7 
California High Schools............ 46.7 
Non-California High Schools....... 49.0 


Junior California Non-California 
Colleges High Schools High Schools 
33 96 47 

Per cent Per cent Per cent 

48.5 36.5 32.0 

27.2 10.4 17.0 

6.1 7.3 2.1 

0.0 3.1 8.5 

0.0 0.0 0.0 

6.0 1.0 2.1 

0.0 0.0 0.0 

0.0 0.0 0.0 

3.0 1.0 0.0 

0.0 1.0 | 

0.0 i 0.0 

0.0 15.6 29.8 

0.0 0.0 0.0 

3.0 2.1 2.1 

0.0 | moe 

0.0 1.0 0.0 

0.0 0.0 0.0 

0.0 3.3 0.0 

0.0 1.0 0.0 

0.0 3.1 0.0 

0.0 1.0 0.0 

3.0 4.2 2.1 


structors in junior colleges most frequently 
have a physical science major. The teach- 
ers colleges have fewer teachers with a 
physical science major and fewer with a 
major in any science than do the other 
groups studied. 


GRADUATE MAJORS OF INSTRUCTORS 


The nature of the graduate majors of 
those instructors holding higher degrees is 
shown in Table IV. For the college 
instructors as a whole, chemistry was again 
the most frequent major although in the 
liberal arts colleges physics ranked slightly 
higher. High school instructors of phys- 


ical science survey courses indicated educa- 


Undergraduate Major 
Per cent 
Non-Physical Science 


Per cent 
Any Science 


9.2 78.6 
18.8 63.9 
9.0 84.7 
31.1 77.8 
44.6 93.6 
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TABLE IV 


DISTRIBUTION OF GRADUATE Majors or INSTRUCTORS TEACHING SURVEY CouRSES IN PHYSICAL 
SCIENCE IN Five Groups oF SCHOOLS 


Liberal Teacher 
Arts Training 
Cases studied .......... 131 106 
Graduate 
Major Per cent Per cent 
Sear =r 33.6 17.9 
CNET. ccccsices 30.5 29.2 
Mathematics ....... 6.1 1.9 
en CCC TEe 6.1 4.7 
Astronomy ........ 3.8 1.9 
er 3.1 4.7 
BOUCHHIOM occ cccces 3.1 2.3 
Engineering ....... 3 9 
Physical Education. . 8 0.0 
RE, Siakcaws cee 8 1.9 
BROUNCMMO occ ccccccs 8 0.0 
a 0.0 1.9 
0 ee 0.0 6.6 
ee Sale coatd aera 0.0 3.8 
Anthropology ...... 0.0 9 
Bacteriology ...... ‘ 0.0 0.0 
Psychology ........ 0.0 0.0 
Not stated......... 9.9 11.3 


tion as the most common graduate major 
field with about thirty per cent of each high 
school group so indicating. Next to this 
chemistry and physics were most frequent. 
EXPERIENCE OF INSTRUCTORS 

Part 1 of Table V shows the total years 
of teaching experience of instructors teach- 
ing survey of physical science courses. On 
the average these instructors have over ten 
years of teaching experience for each type 
of school. The average of 16.0 for the 


teacher training colleges indicates that their 
teachers have the most experience of any 


Junior California Non-California 
Colleges High Schools High Schools 
33 96 47 


Per cent Per cent Per cent 


15.2 3.1 14.9 
36.4 16.7 12.8 
6.1 3.1 0.0 
0.0 1.0 0.0 
3.0 0.0 0.0 
3.0 3.1 2.1 
6.1 30.2 29.8 
0.0 0.0 0.0 
0.0 1.0 0.0 
6.1 1.0 0.0 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 1.0 a3 
0.0 0.0 0.0 
0.0 0.0 0.0 
0.0 1.0 0.0 
0.0 0.0 2.1 
ai .2 38.6 36.2 


group considered. Wide variations as to 
the years of experience are shown by the 
large standard deviations. 

The number of years of experience teach- 
ing survey courses in physical science for 
these same instructors is much less. This 
is shown by Part 2 of Table V. In no 
group studied did the instructors average 
as much as five years teaching experience 
in the survey course. In the high schools 
and junior colleges instructors on the 
average have 2.5 years or less experience 
with such work. Variations indicated by 
standard deviations shows that in prac- 


TABLE V 


DisTIBUTION OF YEARS OF EXPERIENCE OF INSTRUCTORS TEACHING SuRVEY CoURSES IN PHYSICAL 
ScIENCE IN Five Groups oF SCHOOLS 


Liberal Teacher 
Arts Training 
Cases studied .......... 123 100 


Part 1, Total Teaching Experience: 

Per cent Per cent 
0 Re ener 13.4 16.0 
Standard Deviation. . 8.9 8.3 


Part 2, Experience Teaching Survey of Physical Science: 


Per cent Per cent 
OL Se oe 3.6 4.6 
Standard Deviation. . 2.3 2.8 


Junior California Non-California 
Colleges High Schools High Schools 
32 96 46 
Per cent Per cent Per cent 
11.2 7.5 14.7 
9.8 7.9 7.0 
Per cent Per cent Per cent 
2.5 2.2 2.4 
1.6 1.5 a 
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tically no instances do the total years of 
teaching survey approach the average of 
the total teaching experience. 

From these data relative to major fields 
of study and years of experience it seems 
safe to say that the average instructor 
teaching survey of physical science in 
either high school or college was trained 
to teach the specialized sciences rather than 
the generalized course. If the objectives 
and methods used in these courses differ 
greatly from those in the traditional phys- 
ical science courses there is need for both 
in-service training and a new type of 
teacher training to prepare instructors to 
carry on this work more effectively. 


SUMMARY 


From the data presented in the tables 
the following conclusions are indicated. 

1. Most schools of all of the types 
studied use a relatively small number of 
instructors for the survey of physical 
science course. 

2. The majority of all schools use only 
one instructor per section per quarter or 
semester in these courses. 
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3. The instructors 
studied held academic degrees beyond the 
Bachelor’s. 


majority of all 


4. The subject of greatest frequency for 
the undergraduate major of these physical 
science survey instructors was chemistry. 
Over half of all undergraduate majors 
were in some branch of physical science. 

5. The most frequent graduate majors of 
these instructors were chemistry and phys- 
ics for those instructors teaching in colleges 
and education for those teaching in high 
schools. 

6. The instructors in all groups studied 
averaged over ten years of 
experience. 


teaching 


7. The experience of these same groups 
was only about a third as much in teaching 
the physical science survey type of course. 

8. In general, the survey of physical 
science courses in all types of schools seem 
to have been taught by teachers who 
originally were trained to teach the sepa- 
rate physical sciences or some other form 
of science rather than the generalized 
course. 


THE DIFFICULTY LEVEL OF CERTAIN 
SCIENCE CONCEPTS * 


Ratpu G. BAILey 
2191 Kincaid Street, Eugene, Oregon 


THE PURPOSE OF THIS STUDY 


It was the purpose of this study to 
determine the extent to which pupils at 
different grade levels and with varying 
mental abilities were able to secure an 
understanding of certain science concepts. 
The concepts which were selected were 
facts and principles essential to the com- 
prehension of power. 


* Based upon a doctoral dissertation completed 
at the University of Oregon, 1939. 


THE GENERAL VALUE OF THE STUDY 


Although this study was made in the 
field of science it is applicable to any area 
The need of 
determining the “learnability” or correct 


or field in the curriculum. 


grade placement of subject content is well 
expressed by Beauchamp in the following 
remarks. 

A course centered on the acquisition of mean- 


ing implies also a certain amount of plan and 
organization. A haphazard course guided en- 
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tirely by the chance “interests” of pupils, so 
that the class one day studies “ butterflies” 
because Johnny brought his collection to school, 
and the next day takes up “ minerals” because 
Mary found a pretty piece of sparkly quartz on 
her Sunday walk with father, obviously cannot 
go far toward developing functional generaliza- 
tions. While a certain amount of flexibility is 
desirable in the course and children’s interests 
can certainly govern the direction of many of 
the activities, there must be a planned frame- 
work of learnings. 

There must be proper gradation of concepts. 
Only poor thinking and wrong attitudes can 
develop when the material is too difficult or the 
child lacks the needed background. The cri- 
terion which shall govern the grade placement 
of content is: Can the concepts be taught to a 
point of functional understanding? That is, 
can they be used by the child in daily thinking 
in solving problems? ? 


Very little has been done experimentally 
to determine the learnability of the great 
mass of content which has been placed in 
Placement 
of topics or principles in the 


the public school curriculum. 
various 
courses is usually determined by the logi- 
cal demands of the subject rather than by 
the psychological characteristics of the 
Fields, in which successful ex- 
perimentations have been carried on, are 


learner. 


arithmetic, spelling, writing, and reading. 
There have been a few studies made in 
social science and in foreign language. 


THE PROCEDURE FOLLOWED IN THIS STUDY 


The concepts selected for this study were 
those usually found in eighth and ninth 
year general science dealing with power. 

The district chosen for the experiment 
was the Public School District Number 4, 
Eugene, Oregon. Here it was possible to 
select 311 pupils and to enlist the coopera- 
tion of seven teachers in the development 
of the problem. The group of pupils 
chosen for the study were the sixth grade 
of the. Condon Elementary School; the 


seventh, eighth, and ninth grades of the 


1W.L. Beauchamp. “ Aims in Science Teach- 
ing.” The Supervisors’ Note Book, Feb., 1938, 
Vol. 4, No. 5, p. 4. 
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Theodore Roosevelt Junior High School; 
and the advanced physical science classes 
in the University High School. 

In order to insure the general uniformity 
of materials presented by each teacher a 
unit was organized around “Power” as 
a central theme. The subject matter arbi- 
trarily selected to be used in the attain- 
ment of these understandings pertained to: 
the construction and operation of vapor 
expansion engines, internal combustion en- 
gines, the common lead sulphate storage 
battery, dynamos, ignition, natural forces 
and fuels, and the social aspects of me- 
chanical and electrical power. 

In order to assist in the teaching of 
these concepts, suggestions were made in 
the unit relative to excursions by pupils 
which might be made in the community, 
experiments and demonstrations to be car- 
ried out in the classroom, visual aids, and 
activities in the form of reading, research, 
discussion and preparation of charts and 
sketches of materials studied. 

Before the concepts were presented for 
study the pupils were carefully tested. 
The National Intelligence Test was used 
in the sixth grade, and the Terman Group 
Test of Mental Ability, Form A, was used 
in all of the other grades. As an addi- 
tional measure of ability the New Stanford 
Reading Test, Form Z, was used in the 
sixth, seventh, eighth, and ninth grades; 
and the Jowa Silent Reading Test, Form 
A, was used for the high-school science 
group. 

A test over the principles and facts in 
the unit was prepared to measure pupil 
understandings before and after teaching 
the unit on “Power.” 

By using the Spearman-Brown formula, 
the reliability of the test on factual mate- 
rials was, 


for the girls of the group: r,;= .919 
o—12.98 
for the boys of the group: r,;= .942 
o—15.38 
for the entire group: r1;= .936 
o—14.58 


6¢.1= 3.688 
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The reliability of the test on principles was, 


for the girls of the group: ry;= .909 
o=14.57 

for the boys of the group: 1ryy= .954 
o=20.38 

for the entire group: Ty;= =. 923 
o=15.82 

Cg.1 = 4.390 


The reliability of the whole science test 
of facts plus principles was, 


Ty;=— .884 
o=28.50 
Go.1— 9.745 


The time limit set for the teaching of 
the unit was twenty class periods of fifty 
minutes each. Because of the adminis- 
trative policy of alternating science with 
physical health in grades seven, eight, and 
nine, this meant a period of two school 
months during which these pupils studied 
the unit on power concepts. An equivalent 
amount of time was used by the sixth grade 
and the high school classes. 


INTERPRETATION OF DATA 


In order to determine the degree of 
comprehension it was necessary to make 
an analysis of the pupils’ scores on the 
science test. Two techniques were used 
for this purpose. The first technique used 
was that of correlating the science scores 
with mental ages. Correlations were found 
between the mental ages and facts test 
score for the entire group of pupils, for 
the girls in the group and for the boys. 
Similar correlations were found between 
mental ages and scores on the principles 
test. The second technique was an analy- 
sis by means of charts which illustrated 
the achievement by sex and by mental 
age groups in two ways. One series of 
charts illustrated achievement on each of 
the seven areas of the unit. 
series of charts showed the achievement 
of the mental age groups by school grades. 

The analysis of pupil achievement was 
based upon grouping by sex and by men- 
tal age. Of the total group of 311 pupils 
participating in this study, 144 were girls 
and 167 were boys. The entire group of 


The second 
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pupils was ranked according to mental 
age and divided into three sections. The 
first section—hereafter called the “high 
group’—consisted of the upper twenty-five 
per cent of the total cases. The mental 
age range was from 191 to 249 months. 
There were 76 cases, including 33 girls 
and 43 boys, in this group. The second 
section, or “middle group,” consisted of 
161 cases, with a mental age range of 160 
to 190 months. In this group there were 
77 girls and 84 boys. In the third sec- 
tion, or “low group,” there were twenty- 
four per cent of the cases with a mental 
age range of 110 to 159 months. Of these 
74 cases, 34 girls and 40 boys were 
included. 


a. Interpretation of correlations—The test 
on the unit was set up in two divisions. 
One part of the test was made up of state- 
ments of facts. The other part of the test 
was composed of statements of principles 
involved in the unit. All pupils were 
scored on each part of the test separately, 
so that each had a score on facts and a 
scope on principles. In order to deter- 
mine the extent to which a knowledge of 
facts depends on the knowledge of prin- 
ciples, and vice versa, the degree of asso- 
ciation of these two sets of scores was 
measured. The resulting measure of cor- 
relation was .791, with a standard error 
of estimate of 8.423, and a standard error 
of measurement of 3.688 for the facts test, 
and a standard error of measurement of 
4.390 for the principles test. 

Because of the fact that the group of 
pupils included in this study was a se- 
lected group, the rules of sampling do not 
apply to it. Therefore, the probable error 
of correlation cannot be shown. 

The coefficient of correlation, which in- 
dicates the degree of association between 
two series of measures, cannot be treated 
as an absolute figure. 
is high or low, the circumstances under 
which it is found must be considered. In 
the case of the correlation of the facts and 


To say whether it 
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principles previously indicated, the value 
of r was .791. 

The reliability measure of the facts test 
was .936 (o=14.58 and o , ,=3.688). 
The reliability measure of the principles 
test was .923 (o=15.82 and o,,, =4.39). 
Consequently rio of .791 between facts 
and principles indicates a lack of depend- 
ence between these two variables. 

When mental age was correlated with 
facts for the entire group of 311 pupils, 
the resulting ry2 was .533, with a stand- 
ard error of estimate (o,,) of 11.766 and 
7,.;——3.688. The correlation between the 
mental ages of the 144 girls in the group 
and scores by these girls on the facts test 
was .422 (0 4.1 = 3-688 and o 911.66). 

The fact that the correlation between 
mental ages and scores on the facts test 
was so low indicates that other factors than 
mental ability were involved. The scores 
of the 117 boys on the facts test, correlated 
with the mental ages of the boys, gave an 
tr2=.701 (0, ,=3.688 and 7.910.368). 

When mental ages and principles were 
correlated there was little difference be- 
tween the rio for the girls and that of 
the boys. The boys had a slightly higher 
correlation between principles test scores 
and mental ages. For the boys this value 
of ri2 was .764 (0, , =4.390 and o ,,= 
12.39) ; for the girls, ry2 was .735 (c.,= 
4.390 and o ,=8.875). Analysis of the 
test scores indicated that the scores for 
the boys had a greater spread that did the 
scores for the girls; that is, the boys made 
both higher and lower scores than did the 
girls on the test. All r,,,. for the mental 
age and principles test scores were higher 
than were the r,,,, 





for the mental age and 


tacts test scores. 


b. Summary of correlation and findings— 
The summary of findings is shown in the 
data below : 


A. Tio Gol Gg.2 
Facts and principles, 
total group ....... 791 3.688 8.423 
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Mental age and facts, 


total group ..... 533 3.688 11.766 
2 RAR : ae 3.688 11.166 
occ anesaacern 701 3.688 10.320 

Mental age and prin- 

ciples, total group .725 4.390 9.967 
RES ee .733 4.390 8.873 
RE rere .764 4.390 12.391 


B. Interpreting these data we find: 

1. Facts and principles correlated lower than 
might have been expected in terms of their 
reliabilities. 

2. The correlation of mental ages and facts 
test scores for the girls was lower than the 
similar correlation for the boys. 

3. Correlations between mental ages and 
principles test scores were higher than corre- 
lations between mental ages and facts test 
scores. 

4. The correlations between mental ages and 
principles test scores were practically the same 
for boys and girls. 

5. Other factors than mental ability, such as 
interest, needs, and experience, enter into the 
understanding of science concepts. 


c. Interpretation of charts—Of the charts 
used in the original study, only three sum- 
mary charts will be used at this time. 
Chart XVI shows the general status of 
achievement of the boys on the various 
Chart XVII shows the 
general status of achievement of the girls, 
Chart X VIII indicates 
the relative status of boys and girls and 


areas of the unit. 

on the same areas. 

the relative improvement of each group on 

the final test over the preliminary test. 
CHART XVI 


Status oF ACHIEVEMENT OF Boys ON VARIOUS 
Test AREAS BY MENTAL AGE GROUPS 


High Middle Low 
Group Group Group 
Area oe 


Prin. Facts Prin. Facts Prin. Facts 


Vapor Expansion §S > vv ? U ? 
Internal Combus- 

ES ms f S ? S U ? 
eee og eZ ? 
NE 6 paket > Ss 3 ; a oe 
Dynamo ........ ? > WY ? JU 
Ser S ? ? ? ? ? 
Social aspects....  ? ? ? ? U ? 


* Area on ignition not adequately measured by science 
test. 

S Achievement satisfactory; majority of group scored 
over 75 per cent on test. 

? Achievement doubtful; majority of group scored from 
50 to 75 per cent on test. 

U Achievement unsatisfactory; majority of group scored 
less than 50 per cent on test. 
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CHART XVII 1. In general, the boys of the high mental age 
: : group were able to do satisfactory work on 
Stratus OF ACHIEVEMENT OF GIRLS ON VARIOUS the unit in science. 
Test Areas BY MentaL Ace Groups 2. The boys of the high mental age group did 14. 
High Middle Sew not show satisfactory understanding of the " 
Group Group Group area of the unit dealing with electricity. This IS. 
Area Sige Ss age = group demonstrated an ability to learn the 
Prin. Facts Prin. Facts Prin. Facts : 
facts about generators and the use of elec- 
Vapor Expansion U S U ? U U tricity but did not develop a satisfactory 
Internal Combus- understanding of the principles involved in 
tion eevcccccse ? ? U ? U U this section. : 
Battery «0. soces U ? U > U U 3. As indicated in the summary Chart XVI, 16. 
Ignition ........ ‘wt SS the high ability group of boys did not do 
Dynamo ........ U ° U ? U U satisfactory work on the facts pertaining to 
Piel ..cccessees s c rP U U fuels or on either the principles or facts 
Social Aspects... ? S U.? U ? dealing with the social aspects of power. It 
S Achievement satisfactory; majority of group scored is doubtful if this unsatisfactory work is the 
_ over 75 per cent on test. we result of lack of ability. Rather, it is the 
on oe es Spy eS reap eee writer's belief that there was insufficient em- 
rom 50 to 75 per cent on test. : ° . . 
U Achievement unsatisfactory; majority of group scored phasis on these two areas during instruction. 
less than 50 per cent on test. 4. The middle group of boys did not have an 
: adequate comprehension of the unit. In only 
CHART XVIII one area, namely, on facts pertaining to in- ] 
RELATIVE ACHIEVEMENT OF Boys AND GIRLS ternal combustion engines, did this group - 
ON THE SCIENCE TEST show satisfactory ability. | 
Preliminary Final . 4 The middle group of boys indicated an _un- lar 
seen oe. ilbiieesdM aman satisfactory comprehension of the principles the 
Achievement by Prin- Prin- of electrical production and uses. 
M.A. Group ciglcs Focts ciples Facts 6. The area of ignition should be more ade- sm 
High Group quately measured before the comprehension tes 
Boys 75%+ 2 3 6 20 of this group could be said to be satisfactory. stu 
50-74% 19 18 34 21 7. It is quite possible that continued increase in 
50%— 23 23 4 3 comprehension might be developed by these I. 
Girls 75%+ a —" = 2 boys if the period of study were lengthened 
50-74% — — 18 28 considerably and the method of instruction 
50%— 33 33 15 3 modified. This study indicates, however, that al 
; ; the subject of power is very difficult for 
Middle Group pupils with the experience and ability of this 
Boys 75% + — 1 16 middle group. 
50-74% 6 10 45 48 8. In no area of the unit were the pupils of the ‘ 
50%— 78 73 39 20 low group able to develop a satisfactory ” 
Girls 75%+ -— 1 1 3 understanding either of facts or principles. 
50-74% — — 12 45 9. The principles involved in the unit were 
50%— 77 77 65 29 apparently more difficult than the factual ma- 
; terials for the group, especially for the low 
Low Group : : 
an mental age group. 
Boys ht =6— —- = 1 40, The low ability ‘as able to le y 
50-74% _ _ i 13 - The low ability group was able to learn many 
50% — 40 40 39 2% of the facts involved in power, but not to a 
" re - satisfactory degree. 
Girls 1970+ ~- = — ne 11. The achievement of the high mental age 
50-74% _ = — 5 group of girls was very irregular. On en- 
50%— 34 34 34 29 gines and electricity the lack of previous 
This chart is based on total scores of boys and girls on experience could not be overcome in the time 
the preliminary and final science tests. The figures on allowed for the teaching of the unit. The 
gaa represent numbers of pupils with a particular success of this group on the facts of vapor 
. expansion, principles of fuels, and facts of , 
the social aspects of power would seem to Nc 
SUMMARY OF FINDINGS FROM THE CHART indicate that the achievement of this group is of 
ANALYSIS dependent upon interest and experience. ad 
12. The principles involved in the unit were too 
An analysis of the data revealed in the difficult for the middle group of girls. up 
charts leads to the following summary 1%: It is possible under different conditions that dit 
v the factual materials might be satisfactorily wh 
statements : understood by this group. Under the exist- 
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ing conditions these girls did not succeed in 
gaining satisfactory understanding of the ma- 
terials in the unit. 

14. The unit on power was too difficult for the 

girls of the low mental age group. 

The preliminary science test indicated a very 

low degree of comprehension by all pupils of 

facts and principles included in this unit. 

The final test indicated considerable improve- 

ment in comprehension except by low ability 

pupils. 

16. The high school group indicated an ability to 
comprehend the concepts involved in the unit. 
In the junior high school only the pupils 
who were above average in mental age indi- 
cated a satisfactory comprehension of these 
science concepts. Sixth grade pupils made 
some progress but failed to acquire a very 
high degree of understandings of the concepts 
involved. 


— 
un 


GENERAL CONCLUSIONS 

It is understood that conclusions drawn 
from any study are indicative of a particu- 
lar situation. 
the comprehension of the unit of power 
as taught and as measured by a particular 
test. The conclusions drawn from this 
study are: 


Here they are based upon 


1. Science concepts pertaining to power cannot 

be satisfactorily developed by pupils with a 

mental age of 160 months or less. 

For pupils below 190 months in mental age, 

concepts of power are very difficult. It is 

doubtful if these concepts can be understood 

sufficiently well by such pupils as to be func- 

tional to a satisfactory degree. 

3. That area of power composed of principles 
of chemical and magnetic production of elec- 


to 
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tricity is too difficult for most junior high 
school pupils. 

4. Factual material is more easily learned than 
principles. The ability to reason, to develop 
concepts of power, depends to a fairly high 
degree on the mental ability of the pupil. 

P) Concepts of power, in general, are not too 
difficult for the bright, highly capable junior 
high school pupil. Girls do not attain so 
high a degree of comprehension as boys on 
the concepts of power. It is doubtful if this 
is a difference of innate ability in the sexes. 
It is more likely a condition based on the 
interest and previous experiences. With an 
increased emphasis on science in the ele- 
mentary grades the sex differences now 
apparent in secondary school sciences may be 
expected to become greatly decreased. In 
this study, in the areas dealing with fuel and 
social aspects of power, the girls were able 
to do practically as well as the boys. In 
some instances they did better than the boys. 
The matter of previous experience or back- 
ground of the individual pupils must be con- 
sidered by the science teacher in the adjust- 
ment of science materials to pupil needs 

6. Pupils as immature as those found in the 
sixth grade are not capable of attaining a 
very high degree of comprehension in the 
power area of science. It is very likely that 
some experience in a simplified form at this 
level may make it possible to comprehend 
satisfactorily more advanced concepts later. 


As previously indicated, the results of 
any study must be interpreted in terms of 
the conditions under which the study is 
made. Conclusions drawn from this study 
indicate the need of further research in the 
field of science. 


LABORATORY FACILITIES AND PROCEDURES FOR 
CHEMISTRY IN THE HIGH SCHOOLS 
OF NORTH CAROLINA 


Witt1AM NATHAN REYNOLDS 


Science Teacher, Roanoke Rapids Senior High School, Roanoke Rapids, N. C. 


Most science teachers in the schools of 
North Carolina are faced with the problem 
of insufficient equipment to do their jobs 
adequately, in terms of the objectives set 
up for the subject. Conscious of this con- 
dition, a survey of the schools in this state 
which offer chemistry was undertaken in 


the spring of 1938 to determine how ade- 
quately the laboratories were equipped for 
that subject. 

The data for the study were gathered 
from the high principals’ final 
reports in Raleigh, the Educational Direc- 
tory of North Carolina for 1937-38, and 
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a questionnaire sent to the 188 public 
white high schools in this state which offer 
chemistry. Of the 188 schools 111, or 59 
per cent, returned the questionnaire filled 
out. 

In order to understand the conditions 
relative to the facilities available, it is 
necessary to know what type of school is 
represented in the survey. The four classi- 
fications of high schools in the state are all 
represented, but not equally. The greatest 
number of the schools are of the class II-A, 
which is a standard eight-months school ; 
144 of these offer the subject and 51.3 per 
cent of that number participated in the 
survey. Eighty-four per cent of the twenty- 
five I-AA schools, 84.6 per cent of the 
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with a large enrollment, but the majority 
are around the median. 

Of the 111 schools reporting, seventy- 
seven had a term of 160 days or less last 
year, and 107 had an eleven year program. 
The mean number of years that chemistry 
has been offered in the high schools of the 
state, as reported in this study, is 9.35, 
with one third of them offering it five years 
or less. 
a comparatively young science in the cur- 
ricula of the high schools of the state. 

An outstanding fact shown by this sur- 


This indicates that the subject is 


vey is that very few magazines of a chem- 
ical or scientific nature are 
regularly to the students. Popular Science 
apparently is considered to be the most 


available 


TABLE I 


ENROLLMENT, AVERAGE DAILy ATTENDANCE, AND NUMBER OF TEACHERS 


IN THE SCHOOLS 


Mean 
IS in ii a ahs Netkne cine eis 351.4 
Average daily attendance.............. 322.4 
PO IND oc ccceekwedcdaaceswen 12.97 


OFFERING CHEMISTRY 


First Third 


Median Quartile Quartile Range 
254 159 584 70-1828 
217 135 475 82-1675* 

8 6 15 3-56 


* The school with an enrollment of 70 did not give average daily attendance. 


thirteen I-A schools and 66.6 per cent of 
the six II-B schools which offer the subject 
are represented in the results of the study. 
This discrepancy is not considered out- 
standing enough to materially color the 
results. Of the 111 schools participating 
in the survey, sixty-four are under the 
control of the county administrative units 
and forty-seven are under the control of 
city administrative units. For purposes of 
analysis all the different classifications are 
thrown together in one group. 

The average size of the schools in which 
chemistry is taught is large enough to have 
one teacher devoting his entire time to the 
sciences, if not to chemistry alone, as is 
shown in Table I. 

The great difference in the means and 
medians of the above items can be explained 
by the fact that there are a few schools 


helpful magazine for high school science 
work since 37 of the 111 high schools 
provide it for their students. Only 62 
teachers reported having any magazine at 
all. Even in view of the fact that the 
financial problems of providing magazines 
for students is acute, it is an alarming 
situation. It indicates that the subject is 
not being presented in the light of present 
day happenings as much as it should be 
and an opportunity to make the subject 
real to the students is lost. 

According to many authorities, the most 
practical and feasible type of laboratory for 
small, medium-sized, and probably for 
larger high schools is the laboratory and 
classroom combined. In many cases the 
same laboratory is used for all the sciences. 
An examination of Table II will reveal 
that this is the most prevalent type in use 
in this state. 
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TABLE II 


Types oF LaAporatoriES Usep For CHEMISTRY 
IN THE HiGH ScHoo_ts oF NortTH CAROLINA 


Number of schools 


Type Laboratory with the type 


Separate for chemistry...... 33 
ee Re ae ere 65 
Neither of the above....... 12 


In comparison with some other states 
the value of our laboratory equipment for 
chemistry is rather low. In 77 cases the 
value ranged from $20.00 to $510.00 with a 
median of $237.50. 
33 schools have enough apparatus for indi- 
vidual experiments, but there are 39 with 
only enough for class demonstration. There 


It is encouraging that 


is difference of opinion on the relative value 
of demonstration and _ student-conducted 
experiments, but if instruction is in line 
with the modern concept of learning by 
doing, it must provide the student with 
opportunities to do things himself. It is 
also significant that only 56 per cent of the 
teachers feel that the supply of chemicals 
on hand is adequate for their apparatus. 

An understanding of the method of 
financing the laboratory will explain the 
disparity of facilities. Only 42 of the 
teachers collect a laboratory fee from stu- 
dents with a median amount of $0.75 per 
year. This practice is questionable. Money 
from other sources was received in 81 cases 
with 69 getting aid from the county or 
city board, the amounts of which were 
very small. Chemicals are perishable and 
apparatus is breakable, and without a 
working budget laboratory work is neces- 
sarily meager. 

The yearly expenditure for laboratory 
purposes is in line with the amount of funds 
received. The median amount spent per 
year for laboratory in 93 of the 111 schools 
is $49.00, which is hardly enough to supply 
equipment for demonstration by the teacher. 
And when it is realized that half of the 
schools spend no more than this, one 
wonders how much experience the student 
gets in conducting his own experiments. 
The expenditures ranged from $8.00 to 
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$375. The teachers are handicapped and 
evidently are doing a commendable job 
There is no 
The situation 
offers an opportunity for the teachers and 
administrators to make a contribution to 


using their own ingenuity. 
reason to be discouraged. 


education in this state by improving the 
system of financing the laboratory. 

There seems to be no unanimity of opin- 
ion on the question of the best method of 
reporting experiments. A great number 
of teachers require their students to report 
experiments in a manual, but there is not 
a majority using any one method. Almost 
as many teachers listed “written reports” 
as the method used, with various other 
methods represented in the minority. It 
is believed that most of the written reports 
are in laboratory manuals since 92 teachers 
stated that a manual was used. As is to be 
expected, the manual accompanying the 
state adopted text is the most prevalent in 
use, 75 teachers listing it as the one used 
by them. 

There is some question as to the relative 
value of long and short laboratory periods. 
Applegarth (“Comparison of Effectiveness 
of Single and Double Laboratory Periods 
in High School Chemistry,” School Sci- 
ence and Mathematics, Vol. XXV, p. 630.) 
found that 90 per cent of the group he 
studied could do the experiments in sixty 
minutes or less. Of course the teacher 
must use the schedule in his school, but 
with the tendency towards the use of the 
hour period the question merits some con- 
sideration. At present 68.5 per cent devote 
sixty minutes or less to the laboratory 
period for chemistry. Twenty-five per 
cent use the 90-minute period. 

The class demonstration is apparently 
the method of conducting experiments in 
most general use since 41 of the 111 teach- 
ers designated this as the most frequently 
used procedure. The small group experi- 
ment is used most frequently by 40 teachers 
and 26 utilize the individual experiment 


more frequently than any other. A judicial 
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mixing of all three methods of procedure 
would seem to be the most logical arrange- 
ment, and it is believed that this is the 
case with most teachers. It appears that 
most of the teachers take up the experi- 
ments as they arise and do not adhere 
strictly to any set schedule of laboratory 
and class. 

In addition to giving objective informa- 
tion about the conditions in their schools, 
the teachers were asked to state any sug- 
gestions which they might have relative to 
the improvement of instruction in chem- 
istry in their own situation and in the state 
asa whole. In both cases the recommenda- 
tions pertaining to some phase of the 
laboratory were the most frequently men- 
tioned. The recommendations relative to 
the laboratory for the teacher’s own situa- 
tion are given below with the number of 
teachers suggesting that improvement. 


1. Provision for more laboratory facilities 


Ete ONE os occ kannst s kemntawakas en 57 
2. Provision for more and better space for 

Ss ONEY < o:0 0005 be actas deems caer 22 
3. Provision for more time for laboratory 

MONEE .cicivha <n wonviennd aeepauuueine cs 20 


It will be seen below that the recom- 
mendations for the state as a whole follow 
closely those for each individual situation. 


1. Better and more suitable laboratory 
equipment, usually for individual ex- 


MN 2 cx ia. guktecese pal anddusket 37 
2. More and better laboratory and class- 
BUD, diowe tan xs Gwodieen detkncmd wea rss 11 
3. State should provide more adequate 
fends for 1gbOCAbOry......05 60s ccdsc sce 10 
4. Longer time allotment for laboratory 
OR SR a ae PENSE 6 


5. State laboratory requirement with re- 
spect to equipment be revised and based 
more nearly on the text and manual to 
prevent waste in buying.............. 


nN 


The fact that “better provision for 
laboratory” heads the list of all other 
suggestions for improvement in instruction, 
both in the teacher’s own situation and in 
the state as a whole, indicates that it is 
the most outstanding need. The suggestion 
that the state laboratory requirements with 
respect to equipment be revised is quite 
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timely in spite of the fact that only two 
teachers seemed to sense the need. Quite 
a number of items called for in the required 
list are not used in the average high school 
chemistry laboratory. 

After critically examining the laboratory 
facilities for chemistry in the high schools 
in the state, it seemed desirable to draw 
certain conclusions and formulate certain 
recommendations from a critical analysis 
of the results and from a critical analysis of 
the teachers suggestions for improving the 
instruction of chemistry. They are listed 
in numerical order. 


1. The laboratories are not adequately sup- 
plied in equipment and furniture. The value 
of the laboratory equipment is far below 
that of other states from which data in 
similar studies is available. 

2. The source of income is too meager to pro- 
vide for replacing and increasing the labo- 
ratory facilities. Too many principals and 
superintendents probably do not realize the 
need for a good working budget for the 
laboratory. 

3. The students are getting too little experi- 
ence in performing individual experiments 
and consequently are not learning the prin- 
ciples involved in the experiments. 


On the basis of the facts revealed in the 
survey the following recommendations are 
made: 


1. That the laboratory facilities be improved. 
At present each county or city includes pro- 
vision for laboratories in its budget for in- 
structional supplies, but in many cases the 
laboratory benefits but slightly from the 
provision. There should be increased ap- 
propriation for instructional supplies to pro- 
vide for adequate laboratory facilities. 

2. That, if sufficient money is available in no 
other way, student laboratory fees be col- 
lected. The student should be held respon- 
sible for breakage beyond ordinary wear 
and tear on the equipment. This should be 
taken care of by deposit, the unused amount 
of which could be returned at the close of 
the term, or by the “pay as you break” plan. 

3. That, when at all possible, the students 
themselves should perform the experiments. 
Although it has not been proven that re- 
tention of facts is greatly increased by this 
method, the experience is of immeasurable 
value. 

4. That provision be made for making avail- 
able to students more magazines containing 
material on chemistry. 
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5. That better facilities to house the labora- 
tory be provided. The combination labo- 
ratory and classroom with tables that can 
be used for laboratory or class purposes is 
recommended for small schools and can be 
used advantageously in large schools. 

6. That the state requirements for laboratory 
relative to equipment be revised in accord- 
ance with the text used, thus preventing 
waste in buying. Until this is done the 
teacher with limited funds should make a 


list of chemicals and apparatus needed to 
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? 


perform the experiments outlined in the 
manual and in any supplementary material 
and should order amounts on the basis of 
the predicted enrollment in the course for 
the next year. 

These conditions present a challenge to 
the members of the 
North Carolina. 
be remedied. 


teaching profession in 
Cooperatively, they can 
To avoid retrogression we 


Which shall it be? 


must progress. 


POPULARIZING SCIENCE 


MaitrLanp P. SImMoNS 


Irvington High School, 


With increasing frequency, many parents 
complain, even to the point of being 
adversely critical, that the present-day sci- 
ence classroom fails to teach correct work 
habits. 
in a large measure, for adult dissatisfaction 
with public education. On the contrary, 
however, it is quite apparent from the 
numerous visitations to the typical second- 
ary school and from the abundant evidence 
in professional literature that many boys 
and girls are becoming more industriously- 
minded especially through the creation of 
“home projects.” No doubt, more and 
more, this type of creative education is 
gradually taking the place of the rapidly 
disappearing thoughtless homework page- 
assignments. A contributing factor for this 
creative urge may be due to a wealth of 
unusual objective materials made available 
through museums, fairs, and industries. It 


This may be thought to account, 


must be remembered that a large number 
of students are not “academically-minded.” 

Aside from these work habits, it is quite 
true of course, that during the planning 
and the execution of these concrete experi- 
ences,' young people develop an aptitude 
for the collection of pertinent facts, a tech- 
nique in drawing, an originality in the 

1 Simmons, Maitland P. “Model of a Moun- 


tain.” New Jersey Educational Review 13:97; 
December, 1939. 


Irvington, New Jersey 


arrangement of materials, an ability to pro- 
duce color combinations, and a skill in 
the manipulation of 
Equally important, pupils are highly moti- 


mechanical _ tools. 
vated by the thought that their work may 
be demonstrated at some public exhibition.” 
In response to their achievements, parents, 
on the other hand, are more likely to take 
an active interest in their accomplishments, 
realizing, at the same time, that the results 
can be obtained only through diligent and 
persistent effort. Moreover, no one can 
dispute these pupil-parent-teacher values 
which occur from such rich direct experi- 
ences. 

Those of us who have been and are 
teaching biology are conscious of the fact 
that the subject matter lends itself readily 


“ec 


to effective “stage setting.” An example 
of this was a cut-away scale model of Dr. 
Beebe’s Bathysphere, created by a boy in 
one of the writer’s tenth-grade classes. For 
those who wish to sponsor this out-of-class 
project, a detailed description may be 
helpful. 

After considerable planning and experi- 
menting, without any appreciabie degree of 
success as to the construction of a durable 

2Simmons, Maitland P. “Project-Techniques 


Relative to Exhibitions.” School Science and 
Mathematics 40: 434-438; May, 1940. 
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and perfect sphere, the pupil fortunately 
procured a 10-inch world’s globe with a 
few excellent illustrations of the bathy- 
sphere.* 

The first step in its alteration was to 
remove a 74-inch circular piece, slightly 
inclined for insuring a clear top-view of 
the instruments; at the same time making 
it possible to cut the three ports, 1 14-inches 
in diameter. To these were attached hol- 
lowed-out balsa tubes comprising 1%4-inch 
cellophane windows. The outer tubes, 
slanted slightly inward, (%-inch from the 
center one) extended to a distance of 
¥g inches from center of the ball. To give 
a realistic effect for holding the windows 
in place, ten hexagonal nuts were screwed 
on evenly-placed stub bolts, cemented into 
position on each %-inch window frame. 
For the back hatch, a 1-inch circular piece 
was removed and over this was attached 
a 3-inch (diameter) balsa door with ten 
hexagonal nuts evenly spaced around the 
edge. 

For the bathysphere’s supports, two pon- 
toons (14% by 1% by 1%-inches) were 
cut out and inclined slightly downward at 
A crossbar (6 by 1% by 1% 
inches) was then attached at a point 2%4- 


the ends. 


inches from each end, and each in turn, 
was reénforced by a steel rod (10% inches) 
4 inch in front of the beam. In the center 
of these four pieces, a hardwood T-beam 
(1% by 15 inches) was erected and 
cemented to the bar. Two bolts were glued 
on each attachment. After the cement had 
thoroughly set, the uprights were glued to 
the sphere. Putty and plastic wood were 
used to fill in joints and contours. Royal 
blue paint was then applied. For lettering 
the ball, white enamel was used on the 
front right side. 

The next step consisted of fashioning the 
These 
telephone equipment with two ear phones 


scale-size instruments. included 


3 Beebe, William. “A Half Mile Down.” The 
National Geographic Magazine 46: 601-704; 
December, 1934. 
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and connection, two oxygen tanks, barome- 
ter, and first aid kit, all shaped from balsa 
The large round air purifier with 
attached blower and fan were cut from 


wood. 


cardboard. This equipment, as well as an 
operating search light and an interior light, 
were then installed in the sphere. A cello- 
phane cover for the top completed the 
bathysphere. 

To insure a natural setting, numerous 
newspapers were dampened, crumbled, and 
glued to the base (2 feet square), to the 
sloping black side-walls (1%-2'% feet), 
and to the lower backboard of an open 
three-ply wood box. To give the display 
frame a neater appearance, a 34-inch mold- 
ing was nailed to the front base. Next, 
by using house enamel, the paper was 
painted various shades of marine color. 
For the background, a_ built-in-aquarium, 
(18 by 4 by 20 inches), made of galvanized 
sheet metal with a plate glass front, was 
fastened above the painted papers. To 
create a deep sea effect, washed gravel, sea 
weed, water, and gold fish were added. 
The final steps included the electrical 
installation (single-throw push button 
attached to each front side-wall) and 
mounting the ball to the base. ‘Before 
showing as a competitive exhibit, criteria 
for judging, directions and rules for set-up 
were thoroughly checked. Special emphasis 
was given to all constructional details. 

Since numerous pieces, especially the 
tiny delicate instruments, had to be made 
by hand, the activity required painstaking 
effort. Five months were needed, working 
at odd hours, to finish the work. Progress 
was considerably hampered because the 
construction was done in the cellar where 
adequate facilities were lacking. The cost 
of materials was approximately five dollars. 
Essentials used included camel’s-hair paint 
brush, safety razor blade, tinner’s shears, 
scissors, screw driver, and saws (circular, 
coping, and hack). 

The project received first prize at the 
Science Congress, Weequahic High School, 
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Newark, New Jersey, second award at 
Irvington High School, and the Chime-set 
prize at the Hobby Show, New York 
World’s Fair, sponsored by the Bright 
Idea Club. For aun excellent close-up 
action photograph, see Science Observer.® 
This picture was taken while the model was 
on display at The American Institute 
Science and Engineering Fair, New York 
City. The neat appearance, durability, and 
strong construction made it very desirable 
for these public exhibitions. 

If the public school is aware of its re- 
sponsibility to this rapidly changing society, 
it will develop through a “youth activity 

4Gray, Medeline. “Bright Idea Club.” 10:30 


A.M., Saturday, WEAF. 
5 Science Observer 2:10; May, 1940. 
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science program” those opportunities which 
will permit not only a great deal of pleasure 
and satisfaction to be derived from work, 
but will lead the adolescent to related 
interests in other subjects of the curricu- 
lum. A situation, such as the one already 
mentioned, should be developed whereby 
the individual will be stimulated to act on 
his own impulses. Pupil-growth must 
come from within and should not be im- 
posed from the outside. Through this 
stimulus of activity, the pupil will discover 
new possibilities for creative work in other 
fields. Greater heed should be given to 
student interest, intensity, and vividness of 
experience since it matters little as to what 


course content is chosen. 


SCIENCE CURRICULA OF TEACHERS COLLEGES 


LEONARD A. Forp 


State Teachers College, 


The science division of a teachers col- 
lege should be able to defend its curriculum. 

Investigations have shown that science 
majors in their first teaching position are 
nearly always required to teach general 
science as well as some of the specialized 
sciences and that mathematics occurs most 
frequently in combination with science. Do 
the courses required of science majors in 
teachers colleges adequately prepare them 
to teach these subjects? 

A study of the science curricula of teach- 
ers colleges in the area served by the North 
Central Association has been made. The 
latest available college catalogs of 36 of 
these teachers colleges were analyzed to 
determine minimum requirements in the 
science field. This survey was undertaken 
at the request of the science instructors of 
the Minnesota State Teachers Colleges. An 
attempt is being made by these colleges to 
determine a balanced program in science 


Mankato, Minnesota 


for prospective science teachers in the 
small Minnesota high schools. 

A balanced program in science should 
include some work in all the sciences. It 
should include preparation in earth science 
as well as the more fundamental biological 
and physical sciences. Only four of the 
36 teachers colleges required work in earth 
science or astronomy as part of the science 
requirement of a science major; but 27 
included at least a year’s work in biology, 
chemistry and physics. 

Four of the teachers colleges required 
only beginning courses in science for a 
science major. Two of these were Min- 
nesota State Teachers Colleges. Four 
schools required a survey type of science 
course as part of the science major and a 
scattered few included methods courses. 
Only three colleges specified mathematics 
as a required subject in the science cur- 
riculum although most colleges require 
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some mathematics as a prerequisite to a 
course in physics. 

Students are given an opportunity to 
select either a subject matter major or a 
generalized science major in eleven of 
these colleges. The subject matter major 
is provided for those students whose inter- 
est lies in one field. The generalized sci- 
ence curriculum is intended for those who 
wish to prepare to teach any of the sciences. 

There are only two colleges in the entire 
group of 36 that give single subject matter 
majors without at the same time requiring 
work in the other sciences. 

Thirty of these colleges require science 
work beyond the first year courses but 
only a few require work at the senior 
college level. 

That science faculties are cognizant of 
the requirements for prospective science 
teachers is shown in excerpts from their 
catalogs. Northern State Teachers College 
of South Dakota! states, “It is recom- 
mended that students planning to teach 
science take a composite science major, 54 
quarter hours, emphasizing biology, chem- 
istry or physics according to his major 
interest.” Central of Missouri? specifies, 
“To meet qualifications for teaching physics 
in Missouri, the student must offer 5 se- 
mester hours each of biology and chemistry 
in addition to the courses listed for the 
major. The requirements also meet 
Missouri requirements to teach general 
science.” 


Pittsburg of Kansas * 


most nearly pre- 
sents a balanced program for science 
teachers. ‘The curricula in science are de- 
signed to offer a broad foundation in the 
field of major interest, with adequate sup- 


porting work in related fields together 


1 Bulletin of The Northern State Teachers 
College, Aberdeen, South Dakota, 1939-1940, 
p. 93. 

2 Annual Catalog. Central Missouri State 
Teachers College, Warrensburg, Missouri, 1940- 
1941, p. 95. 

3 Annual Catalog. The Kansas State Teachers 
College, Pittsburg, Kansas, 1939-1940, p. 156. 
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with sufficient cultural studies to acquire a 
proper educational balance and to provide 
an adequate foundation for further gradu- 
ate study.” 

Students at Pittsburg may select a sub- 
ject matter major or a general science 
major which includes “10 semester hours 
each in fundamental college courses in 
chemistry, physics, and biology ; one funda- 
mental course each in geology and astron- 
omy and an additional 15 hours, 10 of 
which must be in the senior college. This 
curriculum is designed especially for the 
teacher of general science but with suf- 
ficient work in one field to prepare for later 
work in that field.” 


SUM MARY 


Teachers colleges in the area served by 
the North Central Association do not re- 
quire enough work in the entire science 
field to adequately prepare students to 
teach the sciences offered in the high 
school. Most colleges. require a_back- 
ground of chemistry, biology and physics 
but few include work in the earth sciences, 
meteorology and astronomy. 

The science work required of ‘science 
majors in 24 of these colleges is of such an 
elementary nature that all of it is included 
in the junior college level. Only eight col- 
leges in the entire group require the com- 
pletion of a science course in the senior 
college level and two of these specify that 
it must be in biology. 

It is almost impossible for science majors 
to obtain sound scholarship in any one sci- 
ence field in these teachers colleges. The 
prospective science teacher will not have 
the respect of college workers in the field 
nor will he be able to do graduate work in 
science without completing almost a year 
of undergraduate science in some special- 
ized field. Consequently there will be little 
incentive for these teachers to do graduate 
work in science. 

Science faculties in teachers colleges 
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need to re-examine their entire program. 
They should add certain fundamental sci- 
ence courses to give the prospective science 
teacher a broad foundation. At the same 
time they should require a continuity of 
three or possibly four years in some one 
science aimed to build up sound scholar- 


ship in that field. The science require- 
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ments should be supported by a good foun- 
dation in mathematics. The elimination 
of non-science subject matter from the 
science curriculum should be the next step. 
Geography, health and the non-laboratory 
type of nature study or survey course 
should be eliminated with the substitution 
of more fundamental subject matter. 


THE DEVELOPMENT OF SCIENCE CONTENT COURSES FOR 
THE TRAINING OF ELEMENTARY SCHOOL TEACHERS 


A. LeRoy BAKER 


North Ward Principal, Gonsales Independent School District, Gonzales, Texas 


Originally conceived as being essentially 
nature study, science in the elementary 
school is rapidly changing in order to in- 
clude physical science along with biological 
science. As a result, the term “nature 
study” is being rapidly replaced by the 
more inclusive term “elementary science.” 

Arising from an economic depression, 
nature study was introduced with the idea 
of keeping boys and girls on the farm. 
Elementary science, on the other hand, has 
been developed during a period of vigor- 
ous curriculum reconstruction. Most of 
the development in this field has come since 
the appearance of the Thirty-First Year- 
book of the National Society for the Study 
of Education, in 1932. In this Yearbook, 
in its own outline for the teaching of 
science in the elementary school, the com- 
mittee on elementary science drew heavily 
from the physical as well as the biological 
sciences. 

In 1934, the State Department of Edu- 
cation in Texas began a curriculum re- 
vision movement. One of the results was 
the reorganization of the curriculum in the 
elementary school into five core areas, one 
of which was Science and Mathematics. It 
was the recommendation of the State De- 
partment of Education that the content of 


the science program for the elementary 
school should be drawn from both the 
biological and physical sciences. This idea 
has been developed in the Texas Tentative 
Course of Study for Years One Through 
Six) 

Recognizing that the specialized branches 
of college chemistry, physics, botany, and 
zoology did not meet the needs of the ele- 
mentary school teacher, and that in most 
cases the prospective teacher secured train- 
ing in only one or two of these fields, it 
became the problem of the teacher-training 
institutions to develop a course in science 
on the college level to treat the various 
fields of science as a unified whole. 

During the summer of 1938, a question- 
naire concerning the development of this 
science course was sent to instructors of 
the course in all of the thirty senior col- 
leges in Texas and in thirty of the junior 
colleges. It was also sent to instructors 
of the course in seventeen colleges in other 
states selected as leading institutions in the 
training of elementary school teachers in 
the field of science. Thirty-nine replies 
were received, but ten of these did not 
offer a science course which was com- 

1 Texas State Department of Education, Tenta- 


tive Course of Study for Years One Through 
Six, 1936. 
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parable. The other twenty-nine replies 


were distributed as follows: eleven were 
from instructors in senior colleges in Texas, 
nine were from instructors in junior col- 
leges in Texas, and nine were from in- 
structors in colleges in other states. 

The instructors were practically unani- 
mous in replying that the respective science 
courses were offered from the viewpoint of 
science as a way of living, and that the 
outcomes of the course should be of value 
to the student in his daily life. 

Three-fourths of the instructors at- 
tempted to balance the content of the sci- 
ence course between the biological and 
the in- 
content of the 


physical sciences. In most cases, 
organized the 
units built around 


principles of science or around topics, such 


structors 


course into general 
as “the application of science in the home,” 
“lighting,” and “communication” — and 
drawing content from the various special 
sciences. Consumer education, methods of 
teaching, and the history and development 
of science were included by approximately 
one-half of the instructors. 

Only four instructors indicated they had 
no laboratory work in connection with the 
science course. One of these four planned 
to include laboratory work the following 
year. Among those instructors offering 
laboratory work, a sharp contrast was 
noted concerning the number of hours of 
which 


work in the laboratory were re- 


quired. Fourteen Texas colleges required 
two to four hours of laboratory work per 
week. On the other hand, no college out 
of Texas required any certain number of 
hours of laboratory work, but used the 
laboratory as needed. Approximately one- 
half of the twenty-nine instructors used all 
three laboratory methods: individual work, 
group work, and demonstrations. 

A definite trend was shown toward the 
use of the laboratory as a problem-solving 
shop. Most of the instructors are includ- 
ing a great deal of laboratory work which 
will prove directly useful to the student in 
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his work as a teacher in the elementary 
school. Much relatively simple apparatus 
is used. 

The length of the science course largely 
determined the number of special features, 
such as visits to places of scientific interest. 
The average length of the course in the 
Texas colleges was six semester hours, 
though the range was from four to twelve 
semester hours. In the colleges out of 
Texas, the average length of the science 
course was four semester hours, with a 
range from one to eight semester hours. 

Extensive use of reference materials was 
made by approximately two-thirds of the 
twenty-nine instructors. Several did not 
use a textbook for the course, but used 
references for assigned readings and as a 
source of content materials. This is prob- 
ably the result of a deficiency of suitable 
textbooks for the science course. 

Based on the findings in this study, the 
following recommendations are made: 

1. The science course for elementary 
school teachers should be professionalized 
to a greater degree. The subject matter 
should be taught from the point of view 
of use by the elementary school teacher. 
There should be the same relationship be- 
tween the science course and the elemen- 
tary school teacher as exists between a 
professional course in law and the lawyer. 

2. The science course should be at least 
eight semester hours in length. In a course 
of this length, the instructor should be able 
to include many features which would 
cause the prospective teacher to have a 
breadth of knowledge in excess of the bare 
fundamentals. This is important in that 
it gives the teacher a feeling of security in 
his work. 

3. Textbooks are needed which are writ- 
ten especially for the science course for 
elementary school teachers. 
decided deficiency of such books. 


There is a 


4. The point of view of the consumer 
rather than the specialist in science should 


be emphasized. This recommendation is 
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made from the standpoint of making sci- 
ence more practical and useful to the ele- 
mentary school teacher and pupil. 

The need for consumer education has 
arisen as a result of changes in the manner 
of living. Formerly, almost everything a 
person needed was made at home and there 
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was no particular need for methods of ap- 
praisal of the products of others. Today, 
people need methods of appraising the 
products of others, such as medicines and 
foods, and these methods should be taught 
in the elementary school science course be- 
fore buying habits become fixed. 


A SURVEY OF SCIENCE IN THE JUNIOR COLLEGES OF 
CONNECTICUT, NEW JERSEY, NEW YORK, 
AND PENNSYLVANIA 
M. A. LEssLER 
1401 East 4th Street, Brooklyn, N. Y. 


Junior colleges are fast becoming an 
important part of the educational system. 
About forty years ago the first schools, 
designed to give only two years of work 
of strictly collegiate grade, were estab- 
ished. Since then this type of school has 
grown into an important part of the edu- 
cational system of the United States and 
we now have 574 junior colleges attended 
by 196,400 students. 

The material for this survey was gath- 
ered from three sources: (1) Recent lit- 
erature, (2) analysis of the catalogues of 
75 per cent of the junior colleges of the 
above mentioned states, and (3) observa- 
tions and interviews at several of these 
colleges. 

Science courses vary according to the 
them 
Some of the institutions break up their 


type of junior college offering 
science courses to take care of the three 
major groups of science students: (1) 
Those who require scientific background 
for professional careers, (2) those who 
want a general perspective of the subject, 
and (3) those who must have the funda- 
mental principles and training for scien- 
tific endeavor in the future. The students 
are divided according to their needs and 
the material is taught with a different em- 


phasis in each class. It would be incor- 


rect to say that this duplication of courses 
was found in many junior colleges, but 
there is a general movement to adopt this 
idea in the science curricula of many of 
these colleges. This greater flexibility of 
program, coupled with the small size of 
most of the junior colleges, make this type 
of college a desirable step between high 
school and university or the individual’s 
life work. 

Although there are considerable varia- 
tions in the science subjects taught at 
different junior colleges, almost all the 
science subjects open to university fresh- 
men and sophomores are offered. Some 
vocational junior colleges offer very few 
science courses and some institutions have 
begun to confine their science work to sur- 
vey courses, but every one of the colleges 
studied had at least one of the basic science 
courses in their curriculum. 

The average curriculum of the junior 
colleges studied had 14 per cent of the 
courses in the field of science. A com- 
posite list of the sciences taught in these 
colleges includes anatomy, astronomy, bac- 
teriology, biology, botany, chemistry, ad- 
(organic, analytical 


vanced chemistry 


biochemistry), general science, genetics, 


geology, metallurgy, physics, and zoology 
Almost 


(verterbrate and inverterbrate). 
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all the institutions included in this study 
gave courses in both chemistry and physics 
and many also gave biology and general 
science. These colleges offered an average 
of 42.5 hours of science per junior college 
and had an average of 3.4 instructors in 
science. These data indicate that science 
is a dominant feature in the junior college 
curricula of the states studied. 

“Junior college teachers are chosen more 
for their teaching ability than for their 
research work,” says Eells.* “The Ph.D. 
degree is desirable but not necessary for 
it is an indication of research and not 
teaching ability.” Only 5 of the 38 junior 
colleges studied did not have at least one 
science teacher with a Ph.D. degree and 
many had several Ph.D.’s on their science 
staff. For the most part, the science 
teachers of these colleges had an M.A. or 
an M.S. degree. 


The equipment found in the junior col- 


* Junior College Journal, Vol. 7, No. 2, No- 
vember, 1936. 
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leges studied is comparable to that found 
in the small college and in some cases is 
as good as the equipment used in a 
large university. Good microscopes, ample 
chemical supplies, modern experimental 
tables, and good demonstration materials 
were found in most of the junior colleges. 
The science libraries of these institutions 
were usually small, but were ample for 
their purposes. Since junior colleges do 
not usually sanction research, there is no 
necessity for research libraries and exten- 
sive experimental equipment. 

The lecture-laboratory method is used 
almost universally in science teaching, but 
due to the small classes, more attention is 
paid to the individual needs of the junior 
college science student. There is consid- 
erable use of the conference method of 
teaching. The junior college science 
teacher puts more stress on the actual 
teaching of science and the scientific 
method, although the actual teaching meth- 
ods do not differ from those of the large 
college or university. 
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Digests of Investigations 


SCIENCE INTERESTS AND ACTIVITIES OF ADOLESCENTS 


Hersert S. Zim 


PART I 

Problem.—‘To discover the typical interests 
of younger adolescents.” 

Method.—A. 7he Questionnaire. A nine-page 
questionnaire conatining 65 questions was filled 
out by 827 girls and boys from the 7th, 8th, 9th 
and 10th grades of four cooperating schools. 

The data derived covered a wide range of 
information about activities and interests of these 
pupils. The compilation varied from question to 
question. The data were recorded upon large 
recording nearly as possible in the 
words of the pupil. A list of 184 different topics 


sheets as 


such as: aeronautics, fish breeding, and machinery 
was obtained. These topics were arbitrarily 
grouped into 29 science and 5 miscellaneous 


categories. The responses made to other items of 
the questionnaire were likewise combined. In 
certain cases the data were reorganized in order 
to show differences in the responses of the 7th, 
8th, and 9th grade pupils. 


The investigator interprets the data from 815 
pupils to indicate that: 

1. Adolescents show distinct preferences in 
the areas of science they have studied and 
would like to study. 

Vocational preferences include a 

percentage of scientific occupations. 

3. There is a relationship between the science 
preferred in school and the choice of a 
scientific vocation, for a majority of the 
boys and for about 25% of the girls. 

4. Nearly half the hobby interests of boys 
and girls are strong potential sources of 
science activities. 

5. Science is a school subject preferred by 
both boys and girls. 

6. Adolescents own, on the average, two 
pieces of scientific apparatus or toys. This 
equipment is seldom used by boys and girls. 

7. Over one-third of the adolescents reporting 
are members of scientific clubs or clubs 
including science work in their programs. 

8. Three-quarters of the students own pets— 
often several. Dogs are most popular. 
Students keep these pets for considerable 
time, care for them and teach them tricks, 
etc. Adolescents indicate receptability for 
science experience with pets. 

9. The majority of adolescents have had con- 
tact with animal dissection and have re- 


to 


strong 


dissertation, Teachers College, Columbia 
Published by Ethical Cultural Schools, 


* Doctoral 
University, 1940. 
New York City. 
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ported strong emotional reactions to this 
experience. 

10. Adolescents develop interests 
through visits to museums, zoos and other 
places of scientific interest. 

11. Science books and magazines play a defi- 
nite role in adolescent activities. 
Voluntary reading covers a wide range of 
publications. 

12. Adolescents prefer “doing experiments” to 
any other science activity. 

13. The and 
definite differences in relation to: 


SC ience 


science 


responses of boys girls show 

a. Science preferred as school subject 

b. Preferred part of studied in 
school 


science 


c. Type of science desired 

d. Choice of scientific vocation 

e. Scientific hobby interests 

f. Voluntary school science activities 

g. Science activities at home 

h. Membership in science clubs 

i. Scientific devices owned and used 

j. Emotional reaction to animal dissection 
k. Places of scientific interest visited 

1. Scientific books and 


nagazines read 


B. Composition Analysis. 


The English teach- 
ers in the five cooperating schools were asked to 
assign the composition topic “The thing I would 
like to do best in Science.” No previous notice 
or aid was given the pupils. 1161 papers, 556 
written by boys and 605 by girls, were studied 
“Every word, especially nouns or verbs, and every 
phrase which suggested the interest of the student 
and the activities in which he wished to engage 
were underlined.” A selective frequency tabula- 
tion of the underlined items gave a total of 366 
words or phrases. An analysis of the distribu- 
tion of interests as indicated by these compositions 
was made by grades and sex. The following 
generalizations were drawn: 


1. Adolescent interests in very 
specific and quite diverse as shown by the 
366 different topics mentioned in the com- 
positions. 


science are 


to 


The number of topics definitely varied with 
different areas of science. ‘Those pertain- 
ing to animals, psychology, 
growth, plants, etc. (biological) formed by 
far the largest group. 

3. Greatest preferences were expressed for 
specific topics in biological science. There 
was least preference for geological topics 


diseases, 
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4. The preferences of boys and girls are dis- 
tinctly different. 

5. The ranking of areas in which boys and 
girls express an interest in science does 
not vary much grades from seven through 
nine. 

6. When compared with replies in the ques- 
tionnaire the data from the analysis of 
compositions present a consistent picture 
of interest patterns and sex differences two 
to five weeks after the first data were 
collected. 

C. Science Exhibit Technique—Nine science 
exhibits were designed to conform to a set of 
criteria in such a manner that the only important 
difference between them was the content. The 
exhibits were rated by 40 teachers at the Field- 
stone School for “Graphic Appeal.” The average 
rating for all exhibits was 3.7 on a 5 point scale. 
The pupils were allowed to view the exhibits and 
their interests determined on the following four 
bases: 

1. Time actually spent viewing the exhibits. 
2. Voting for the exhibits. 

a. Vote for the most interesting exhibit. 

b. Vote for the least interesting exhibit. 
3. Written questions about exhibits. 

4. Oral questions about exhibits. 

Sixty-five classes with an average size of 22 
pupils viewed the exhibits for 10 minutes. A 
count of the number of pupils before each exhibit 
was made at two minute intervals. The pupils 
filled out cards at their seats to indicate prefer- 
ences and questions. Rank order of ratings 
obtained from pupil responses were compared 
with the rank order of “Graphic Appeal” and 
with each other. Rank differences and correla- 
tions were also obtained between these ratings. 
The data were further compared by grades with 
the “Chi square” method. The _ investigator 
interpreted the data to indicate that: 

1. Students from 7th through 10th grades 
show definite preference for some areas of 
science as illustrated by preference for cer- 
tain exhibits selected from nine matched 
exhibits shown the subjects. 

Boys and girls show distinct differences of 
preference for some of these exhibits and 
the areas of science represented. 

3. Interest in these areas of science is rela- 
tively stable and permanent within the 
grade groups studied. 

4. There exists a gradual change of some of 
these interests as the grade level of the 
group increases. 

D. Film Choice—A fictitious list of films cor- 
responding generally to the 9 areas of “C” were 
created. Twenty-four films involving use, under- 
standing and manipulation were listed and suit- 
ably described in a catalog. This sheet was given 
to 1114 girls and boys in grades 7, 8, and 9 with 
instructions to place a “1” before the most inter- 
esting, 2 before the second most interesting and 


th 
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so on to 6. The six films preferentially selected 

by the students were recorded by grade and sex 

and the weighted responses totaled into scores. 

Analysis of their choices indicates that: 

1. Adolescents show preference for certain 
areas of science similar to the preferences 
brought out by the science exhibit tech- 
nique. 

In some areas of science the preferences of 

boys and girls differ. These differences 

are similar to those disclosed by the science 
exhibit technique. 

3. Interest in Use, Understanding, or Manipu- 
lation varies with and is related to an 
interest in different areas of science. 

4. When an area of science is emphasized in 
terms of use, understanding, and manipula- 
tion, the preference for the latter two 
factors is stronger than for the first. 


bo 


E. Wondering Questions—An analysis was 
made of five college science survey textbooks for 
material which would be inclusive of the total 
range of science at the adolescent’s level. A list 
of 137 questions thought to be those about which 
adolescents might wonder were selected. This 
list was evaluated upon the basis of arbitrary 
criteria by 14 teachers of general science and a 
final refined list of 107 questions was obtained. 
These questions were organized into a question- 
naire which permitted the expression of six 
degrees of wondering. The questionnaires were 
filled out by 762 boys and girls in grades 7, 8, 
and 9 in four of the five participating schools. 
The data were studied to reveal relationships 
between age and number of questions wondered 
about, sex and number of questions, range of 
response, sex and nature of questions and grade 
level and nature of questions. Detailed study was 
made of the first ten ranking questions of boys 
and of girls by grades. 667 additional questions 
written in by the students were also compiled 
and studied. The investigator concluded that: 


1. Adolescents wonder frequently and inten- 
sively about a number of things within the 
area of science. 

2. Wondering about “Life on Mars” is greater 
than about any other single topic which 
suggests further study of the effect of radio 
programs, comic strips, etc., on the adoles- 
cents’ intense interest in this and related 
topics. 

3. There are definite differences between the 
subject of boys’ and girls’ wondering 
These differences are similar to differences 
of boys’ and girls’ science interests as 
shown elsewhere in this study. 

4. There are no indications of sequential 
changes in wondering between grades 7 
and 9. 

5. The questions written in on the question- 
naire sheets indicate that adolescents won- 
der about topics which so far have no 
place in the science curriculum though 


’ 
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science can go far in clarifying these topics 
for adolescents. 
6. Through the wondering questions volun- 
tarily added to the sheet a teacher may 
gain a knowledge of the subject of an 
adolescent's wondering ; his immediate per- 
sonal and social problems and his voca- 
tional and avocational interests. 
It is suggested that adolescents interested 
in science do not wonder about topics 
different from unselected adolescents. 


“I 


A comparison between the data of the above 
study and those obtained from a questionnaire 
filled out by 92 boys and 17 girls who had 
exhibited materials in the 1937 Children’s Science 
Fair seems to suggest “that adolescents interested 
in science do not wonder about topics different 
from unselected adolescents.” 


F, Science Fair—An analysis of 1576 indi- 
vidual entries of students in grades 7 through 12 
to the Children’s Science Fair of the American 
Institute of the City of New York for the years 
1929 through 1937 was made. The data were 
grouped to show classes of entries and distribu- 
tion of exhibits among the classes, astronomy, 
geology, physics, chemistry, biological and mis- 
cellaneous. 506 of the exhibits were visited in 
1936 and 1937 and additional pertinent material 
gathered allowing for more specific analysis of 
the entries. Rank order correlation between 
the data of Table 56 and that of Table 61 is 
r.= +.61 for girls. Additional comparisons upon 
the basis of percentages involved area differences, 
sex difference, and grade differences. The 
analysis of the entries indicates that: 

1. Boys are approximately five times as active 
in their participation as girls. 

2. The distribution of entries favors certain 
areas of science and indicates definite inter- 
ests in those areas. 

3. In certain of these areas of science there 
are definite differences between the inter- 
ests of boys and of girls. 

4. The similarity of the distribution of entries 
on the junior and senior high school level 
indicates that interests are stable and 
“permanent.” 

5. There is a tendency on the senior high 
school level toward a more even distribu- 
tion of entries and a diminution of sex 
differences in interest. 

6. There is agreement between these findings 
and the findings of the science exhibit 
technique. 


General Conclusions.—The research so far, 
based on 7000 contacts with over 3000 adoles- 
cents lead to certain general conclusions on 
adolescent interests and activity in science. These 
are: 

1. Many interests of adolescents are expressed 

through acceptable channels of science. 


DIGESTS OF INVESTIGATIONS 103 


2. The adolescent’s interest is typically ex- 
pressed in relation to a specific phase or 
topic of science rather than to general 
areas or school subjects. 

3. These interests and activities of adoles- 
cents indicate preferences for specific topics 
in certain areas of science as against other 
areas. 

4. School science does not seem to be an 
important source of adolescent science 
interests. 

5. There are definite differences between the 
science interests, activities and preferences 
of boys and girls. 

6. Both boys and girls exhibit strong prefer 
ence for science related to health, growth, 
reproduction and animal life. 

7. Adolescent boys are above five times as 
active in science as girls. 

8. Adolescent science interests are “perma- 
nent” enough to warrant use in curricula if 
justified on educational grounds. 

9. There is evidence that science interests 
gradually change with age within the 
secondary school. 

10. Many adolescent activities outside of school 
are potential sources of science education 

11. Adolescent boys and girls interested in 
science exhibit similar interests and prefer- 
ences but a wider range of activities than 
unselected adolescents. 


PART II 
Problem.—“To explore the ways in which 
an interest in science penetrated into the life of 
the student; to what extent it affected his activi- 
ties in and out of school.” 


Method.—Assuming that time spent in vol- 
untary science activities is a measure of adoles- 
cent interest in science, he established by the jury 
method that 20-25 hours represented the weekly 
free time of an adolescent. In comparing the 
data gathered from 189 exhibitors at two science 
fairs with those from 724 unselected students he 
found that interested students spent more than 
four times as much of their free time in science 
as do other students. Assuming further that this 
interest may be used by the student consciously 
or unconsciously as a device to meet his psycho- 
logical needs and to solve his personal problems, 
it was deemed desirable to investigate the “char- 
acteristics of adolescents who are ‘interested’ in 
science and to attempt to illustrate ways in which 
their science may function.” 

A. Science Fair Questionnaire —Questionnaires 
were sent to all the individual exhibitors at the 
1936 and 1937 Science Fairs of the American 
Institute. Replies were received from 191 boys 
and 39 girls. Analysis of these questionnaires 
revealed that, 








104 SCIENCE 


a 
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The subject of exhibits was suggested by dif- 

ferent motivations in the order named: 

1. Specific study or interest, not indicated as 
school work 

2. Books and magazines 

3. Teacher or instructor 

4. Ideas, thoughts, wondering, planning 

While the median number of hours taken to 

prepare the exhibits was 35 for boys in both 

grades 7, 8, 9, and 10, 11, 12 and 25 for girls 

in these two groups, the range of time was 

from 0 to over 200 hours. 


While the boys liked physics exhibits at these 


two fairs best and biology second, the girl 
exhibitors liked the biology exhibits best. 

Of the physics exhibits the boy exhibitors 
preferred those relating to radio and electricity 
and the girl exhibitors preferred those relating 
to health and disease of the biological exhibits. 
The greater number of Boys and girls of 
grades 7, 8, 9 were studying general science 
and biology and those of grades 10, 11, 12 
were studying chemistry and physics. 

The greater number of boys and girls of 
grades 7, 8, 9 liked general science and biology 
but in that order while those of grades 10, 11, 
12 liked biology and chemistry best (compare 
with e). 

Within the areas named electricity and mag- 
netism were most interesting to 7, 8, 9 grade 
boys and chemistry to 10, 11, 12 grade boys 
while generally no science was liked least 


except biology by 10, 11, 12 grade boy 
exhibitors. 
77G, 


2% of the boys and 68% of the girls work 
in science laboratories outside of school hours 
but 79% of the boys and 86% of the girls 
report that they do not have as much time to 
spend in laboratories as they would like. 

88% of the boys and 68% of the girls spent 
time on science outside of school, 63% of the 
boys and 25% of the girls having a place to 
experiment at home. 

The boys in 7, 8, 9 would like to work with 
electricity while those of 10, 11, 12 prefer 
aviation; the girls of 7, 8, 9 prefer animal 
breeding while those of 10, 11, 12 prefer 
disease study. 

Science teachers, friends, and fathers were 
most helpful in the order named with the 
science exhibits. 

Although a difference exists between the two 
levels, these exhibitors hoped to be research 
biologists, chemists, scientists, and medical 
doctors in that order. 

About one-third of collections made by these 
exhibitors fell into miscellaneous categories 
but one-half of the ‘science collections were 
biological. These students worked from less 
than one to more than three years on their 
collections. 
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n. Many of these girls and boys belong to science 
clubs. 

o. They become interested at age 12 or before in 
general. 

p. Airplanes, electricity, chemistry, astronomy 
and school studies interested them most when 

they first became interested in science. 

q. The interest of these exhibitors seems to in- 
crease with an increase of grade level. 

r. Science heroes selected by these exhibitors 
were biologists and physicists. More boys 
selected physicists as heroes. 

s. These exhibitors want science te develop inter- 
planetary travel, make television practical and 
improve airplanes in the future in the order 
named. 

B. Autobiographies of Science Fair E-xhibi- 
tors—It was assumed that while questionnaires 
filled in by the exhibitors revealed certain com- 
mon characteristics of these students interested 
in science, other means must be used to determine 
their specific differences. 

Autobiographies were collected from 121 of the 
1937 exhibitors. These were read and discussed 
with “psychologists and educators.” Twenty of 
these autobiographies were selected upon the basis 
of arbitrary criteria and reported in ful! with 
comments in this study. In 1939 letters were 
written to 10 of these 20 asking specific questions 
about science interests. Following is the case of 
Richard Maas as an illustration: 

From these autobiographies the investigator 
gathered that interest in science leads to rich 
activities, that for each the science interest is 
specific and unique, that the interest of each boy 
is significant enough to serve as a core for edu- 
cational guidance and that each is capable of 
science work more advanced than that provided. 
It is recognized that these data were quite limited. 


Case Histories —13 boys and 2 girls were 
selected upon the basis of their voluntary science 
work for intensive study. Data were gathered 
over a period of 3 years from 20 sources including 
observation, tests, conferences and school records. 
Five of the 15 cases were reported in detail. The 
investigator found certain obvious differences in 
these boys and girls: 


1. The way in which social factors have 
entered into the expression of science 
interests 


2. Differences in intellectual and manipulative 
ability and aptitude 
3. Differences in personality. 


(Part III consists of a program for science 
based upon students’ interests as revealed by the 
techniques herein described. ) 


Martin L. Ropertson, 


New York University. 
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DunBAR, Ratpo E. “Changing Conceptions of 
Major Topics in High School Chemistry 
Textbooks.” Journal of Chemical Education 
17 : 394-397; August, 1940. 

Twenty-five high school textbooks dating 
from 1913 to 1937 were analyzed under 24 ma- 
jor topics. The percentage of space devoted 
to each topic in each textbook was computed. 
Conclusions: (1) marked increase in size of 
textbook, (2) consideration of carbon and its 
compounds is receiving greatest emphasis, (3) 
increased emphasis upon colloids, ionization, 
radioactivity, the periodic law, and atomic and 
molecular structure, and (4) recent texts con- 
tain more practical applications, less technical 
detail, and yet retain basic and fundamental laws 
and theories. —C.M.P. 


MersteR, Morris. “Home Laboratories, Ideas 
for Home Laboratories, What Is the Explana- 
tion, and When the Marks Are In.” The 
Science Classroom 19:1; April, May, June, 
and July, 1940. 

Each of the four issues of The Science Class- 
room contain material of interest and value to 
the science teacher—experiments, explanations, 
philosophy. —C.M.P. 


Waites, Raymonp B. “Kitchen Chemicals.” 
Popular Science Monthly 136: 194-196, 227; 
June, 1940. 


This article describes a series of interesting 
expermients using household materials. 


—C.M.P. 
Wartes, Raymonp B. “Gardening Experi- 
ments.” Popular Science Monthly 136: 190- 


191; August, 1940. 
Interesting experiments with plants are de 
scribed in this article. —C.M.P. 


Woitne, R. W. “Science Projects.” Journal 
of Chemical Education 17: 389-394; August, 
1940. 


The article lists 93 reading or research topics 


in chemistry, 96 reading or research topics in 
physics, 38 biography reports, and 206 science 
projects. —C.M.P. 


Hatt, Carrot C. “Painless Initiations.” School 
Activities 12:21-23; September, 1940 
This article gives suggestions for initiation 
stunts, many of which are applicable to a science 


club. —C.M.P. 


ScuuMACHER, J. D. “Photography in the Col- 
lege Curriculum.” Journal of Chemical Edu- 
cation 17:427-429; September, 1940. 

This article discusses the present status of 
and need for, college courses in photography. 
Suggested materials and darkroom layouts are 
included. 

—C.M.P. 


Anonymous. “The Chemistry Examination of 
the College Entrance Examination Board.” 
Journal of Chemical Education 17: 443-445; 
September, 1940. 

This is the outline of the high school chem- 
istry syllabus proposed by the commission of 
the College Entrance Examination Board and 
presented at its April, 1940, meeting 

—C.M.P. 


WaLLING, Morton C. “Fun with 
pipe Microscope.” Popular Science 
136: 196, 228, 230; June, 1940. 

This unusual miscroscope would make a most 
interesting project in science. 


C.M.P. 


CommMitreE Report. “Proposed Revision of the 
Requirements for the College Entrance Ex 
amination in Physics.” American Journal of 
Physics 8: 246-248; August, 1940. 

This is the report of the commission appointed 
by the College Entrance Examination Board to 
revise examination requirements in physics and 
chemistry. 
school course in physics is presented 


A syllabus for a one-year secondary 


C.M.P. 


SCIENCE 


Parmer, Georce D. “Scientific Research, the 
Hope of the South.” Science 92:1-5; July 
5, 1940. 

This is an earnest plea for more and better 
scientific research, not only in the South, but 
throughout the United States. It is a most 
stimulating article, admitting that the South 
lags behind other sections, but is not surpassed 
by any of them in opportunities. 


—C.M.P. 
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Jastrow, JosepH. “This Superstitious World.” 

Science Digest 8: 55-61; July, 1940. 

This article is condensed from a chapter in 
the book Getting More Out of Life. Five rea- 
sons for superstitions: (1) straight thinking in 
a world so full of puzzling things is not an easy 
job for the best of us; most of us are rather 
duffers at it, (2) we are inclined to do much 
of our thinking, not with our heads alone, but 
with our hearts, (3) the kind of a world in 
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which superstition rules is more _ interesting, 
more dramatic, more magic and mysterious, 
than the humdrum one in which we must dwell 
and manage, (4) we believe what we are told 
and what others believe, and folly seems more 
contagious than wisdom, and (5) this engaging 
world in which superstitions and related beliefs 
thrive turns for the most part about you and 
your personal affairs. Astrology, numerology, 
phrenology, and fortune telling of all kinds are 
superstitions. —C.M.P. 


Eciorr, GusTtAvE. “Progress in Petroleum.” 

Science 91: 534-538; June 7, 1940. 

The crude oil production was 500,000 barrels 
in 1860 and 1,250,000,000 barrels in 1939. Crude 
oil reserves today are about 20,000,000,000 bar- 
rels. In 1939, 1,400,000,000 barrels of crude oil 
were conserved by the cracking process. About 
26,000,000,000 gallons of gasoline will be pro- 
duced in the United States in 1940. 

—C.M.P. 


Anonymous. “Rarest Trees of America.” 
Natural History 46: 22-29; June, 1940. 
Thirteen rugged individualists are illustrated 

and described in this article. They are: The 

Franklinia (not found growing wild since 1790 

when found in southeast Georgia); the cork- 

wood (lightest wood in the United States); the 

Stinking Cedar (found only in a 20-mile range 

in northern Florida and southern Georgia) ; the 

Florida Yew (found in same area as the Stink- 

ing Cedar but more rare); the Bigcone Spruce 

(found only in southern California) ; the Tor- 

rey Pine (rarest pine and found only in an 

eight by two-mile range in southern California) ; 
the Redwood (tallest tree in the world con- 
fined to Pacific Coast); the Bigtree or Sequoia 

(mightest living work of Nature, dating back 

to the age of Dinosaurs, found only in Cali- 

fornia); the Bristlecone Fir (found only in 

California) ; the Monterey Cypress (a twisted 

tree limited to an area two miles long and 200 

yards wide south of the Bay of Monterey, Cali- 

fornia); the Weeping Spruce (a rare spruce 
found in northern California and southern Ore- 
gon); and the Port Orchard Cedar (a most 
beautiful tree found in coastal mountains of 
California and Oregon). —C.M.P. 


Anonymous. “Fifty Thousand Planes Will 
Probably Cost $5,000,000,000.” Science News 
Letter 37: 342-343; June 1, 1940. 

Fifty thousand planes would need 100,000 en- 
gines and would cost about $10 per horsepower. 
The above total cost does not include gasoline 
and operation expense. 


—C.M.P. 


Anonymous. “Superheavy Element 94 Dis- 
covered in New Research.” Science News 
Letter 37: 387; June 22, 1940. 

McMillan and Abelson have not only con- 
firmed the finding of element 93 by Fermi, but 
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have also discovered element 94, with atomic 
weight 239. —C.M.P. 


RouGcuiey, T. G. “Where Nature Runs Riot.” 
The National Geographic Magazine 77: 823- 
850; June, 1940. 

This article describes marine animals found 
on Australia’s Great Barrier Reef, animals which 
grow to unusual size, develop strange weapons 
of attack and defense, and acquire brilliant col- 
ors. There are 18 illustrations and 15 natural 
color photographs. -—C.M.P. 


VospurGH, Freperick G. “Fabulous Yellow- 
stone.” The National Geographic Magazine 
77: 768-794; June, 1940. 

There is no other natural region in the world 
quite like Yellowstone. Iceland and New Zea- 
land are only imitators. There are 15 illustra- 
tions with 9 natural color photographs by Edwin 
L. Wisherd. —C.M.P. 


ARDELL, Hersert S. “Our Friend the Earth- 
worm.” Natural History 46: 31-33. June, 
1940. 

Earthworms are the universal soilmakers who 
plow, drain, air, pulverize, fertilize, level the 
soil, and tempt the “early bird” by staying out 
late. —C.M.P. 


IncLEs, Lioyp G. “Photographing Animals.” 
Camera Craft 47: 325-330; July, 1940. 
This illustrated article presents some practical 
hints on how to make better animal pictures. 
—C.M.P. 


Barton, Jr. Wiritiam H. 
Movements of the Earth.” 
8: 71-75; July, 1940. 
Motions of the earth include (1) rotation, 

slightly more than 1,000 miles an hour at the 

equator, (2) revolution about the sun at 18% 

miles a second, (3) gyrating motion of earth’s 

axis, making a complete circle in 25,800 years, 

(4) changes in the earth’s axis, (5) movement 

of the solar system, about 12 miles a second, 

(6) as part of rotation of our galaxy, about 

175 miles a second. 


“The Complex 
Science Digest 


—C.M.P. 


AnonyMous. “Saturn-Like Ring May Have 
Caused Permian Glaciation.” Science News 
Letter 38:53; July 27, 1940. 

A theory that the wreckage of a hypothetical 
second moon, shading the tropics, could have 
produced sufficient cooling to start ice sheets 
has been proposed by Ronald L. Ives. Some 
200,000,000 years ago the earth had a second 
moon or minor planet which broke into pieces, 
forming a ring around our planet, similar to the 
present ring around Saturn, according to his 
theory. Such a ring could explain the equatorial 
glaciation of Permian times. The same fate 
may happen to the inner of the moons of Mars. 

—C.M.P. 
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Davis, Emiry C. “America Invaded!” Science 

News Letter 38: 70-71; August 3, 1940. 

The marches of Coronado and De Soto 400 
years ago were slow-motion campaigns as com- 
pared with modern blitzkriegs. Neither Co- 
ronado nor De Soto were successful in their 
primary purpose of finding gold, but their ex- 
plorations were the basis to Spain’s claim of 
half of the North American Continent. A map 
showing each explorer’s route is quite interesting. 


—C.M.P. 
Was 
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Anonymous. “Violent End 
Earliest Human Beings.” 
ter 38:68; August 3, 1940. 
Recent studies give positive evidence that vio- 

lent death was the normal thing when the Peking 

Man lived 500,000 years ago, and was likewise 

true during the Old Stone Age 50,000 years ago. 


—C.M.P. 
Anonymous. “Saturn-Jupiter Triple Pass to 
Begin August 15.” Science News Letter 


38:84; August 10, 1940. 


Beginning of a rare and complicated set of 
steps in the movement of planets, during which 
Jupiter will pass Saturn three times in six 
months, will occur on August 15. This is called 
a “triple conjunction.” This will occur also on 
October 11 and February 20. The last such 
“triple conjunction” occurred in 1682 and 1683, 


~ 


and also in the years 7 and 6 B.C. 


—C.M.P. 
Anonymous. “Hottest Known Place Is Death 
Valley, California.” Science News Letter 


38: 126; August 24, 1940. 

Although Azizia in Lybia holds the highest 
temperature record for a single day, 136 de- 
grees, Death Valley is really the hottest place, 
averaging 94 degrees for June, 102 for July, and 
99 for August. In-Salah, French Sahara, is 
the second hottest spot, Bagdad, Iraq, is third, 
and Bagdad, California, is fourth. 

—C.M.P. 


“Human Sacrifice in An- 
107-111; 


VAILDANT, GEorGE C. 
cient Mexico.” Natural History 46: 
September, 1940. 

The strange cult of death which the 
developed to appease their pantheon of blood- 
thirsty gods caught in its meshes friend and 
foe alike, and came close to spelling their self- 
destruction. The underlying spirit was not pure 
brutality but the wish to give to the gods some- 
thing valuable and hard to obtain as a sign of 
gratitude for benefits received and about to 
come. The heart was torn out and offered up 
to the gods. The high point of sacrifice came 
with the dedication of the great temple in Mex- 
ico reared to the glory of the Rain God Tlaloc 
and to the war god, Huitzilopochtle. At least 
20,000 human sacrifices were made at this par- 
ticular dedication. 


\ztecs 


—C.M.P. 
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ANpDERSON, CLirrorp N. “Mayan Time Meas- 
ures.” Journal of Calendar Reform 10: 17-22; 
First quarter, 1940. 

In the Yucatan peninsula lived a race which 
developed the highest civilization in the New 
World before the coming of the Europeans. 
Ruins of their long-deserted cities attest to their 
skill in architecture, sculpture, painting, weaving, 
ceramics, and jewelry. But in one respect they 
even excelled their European contemporaries— 
Time. They had worked out simple symbols 
for numbers and gave a position value to the 
numerals ; discovered the concept of zero at least 
1,000 years before its use in Europe and 500 
years before it was used by the Hindus. They 
developed a calendar for recording time and de- 
rived a value for the tropical equal in 
accuracy to our present Gregorian calendar, but 
did it 1,000 years earlier. C.M.P. 
Anonymous. “Five-day Forecasts Launched by 

U. S. Weather Bureau.” Science News Let- 

ter 38: 147; September 7, 1940. 


year 


Recently the United States Weather Bureau 
announced that five-day forecasts would be 
issued twice each week. Although admittedly 


less accurate than daily forecasts, nevertheless 


many benefits are foreseen for these new 
forecasts. C.M.P 
EINSTEIN, ALBERT. “Personal God Concept 


Causes Science-Religion Conflict.” Science 
News Letter 38: 181-182; September 21, 1940. 
Einstein believes that the main source of pres- 
ent day conflicts between science and religion 
lies in the concept of a personal God. This 
article develops that thesis. The author offers 
reasons for disputing the idea of a personal God. 


C.M.P 


Anonymous. “Permanent Recovery from Dia 


betes through Insulin.” Science News Letter 
38: 183; September 21, 1940. 
Experiments with giving insulin to cats in 


initial stages of the disease have resulted in 


permanent cures. This indicates the desirability 


of early diagnosis and treatment in human 
beings. C.M.P 
Anonymous. “Mind Is Just a Machine.” Sci- 


ence News Letter 38: 186; September 21, 1940. 


Dr. Leonard Carmichael, president of the 
American Psychological Association, recently 
told members of the association that the mind 


simple as the engine 
mechanical. 


is just a machine, not so 
in the automobile, but nevertheless 


—C.M.P. 
StrAIn, WARREN. “The Aluminum Industry.” 
The Journal of Geography 39: 257-268; Oc- 
tober, 1940. 


This is an excellent article on the aluminum 
industry. Among the topics discussed are: 
Properties of aluminum, bauxite, preparation of 
alumina, location of production plants, raw ma- 
terials used in reduction, and foreign producing 
regions. C.M.P. 
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Anonymous. “Candid Camera Photographs of 
Interior of Human Stomach.” Science News 
Letter 37: 356-357; June 8, 1940. 

This illustrated article describes the new 
technique of taking photographs of the interior 
of the stomach by means of the gastroscope. 
The camera is swallowed, no anesthetic being 


necessary. The operation requires less than a 
minute. 

—C.M.P. 
CutTricHt, Paut Russert. “The World’s 


‘Fightingest’ Fish.” Science Digest 7: 20-24; 

June, 1940. 

This article is condensed from the book The 
Great Naturalists Explore South America. The 
piranba, a small fish found in South America is 
believed by scientists to be the most savage, 
vicious, ferocious, blood-thirsty of all fish. 
They will snap at oars, and attack any animal 
that comes within reach. 

—C.M.P. 


Jones, H. Spencer. “The Atmospheres of the 
Planets.” Science Digest 7:76-81; April, 
1940. 

This article is condensed from Nature. 
Mercury has no atmosphere because its gravita- 
tional pull is insufficient to hold an atmosphere 
Venus has about the same atmosphere as the 
earth. Mars has only a comparatively rare 
atmosphere. Jupiter has a rocky core of 22,000 
miles radius, and an ice coating 16,000 miles 
thick, and an atmosphere of 6,000 miles. Saturn 
has a rocky core of 14,000 miles radius, a layer 
of ice 6,000 miles thick, and the most extensive 
atmosphere of all the planets, 16,000 miles. 
Jupiter and Saturn have large quantities of 
ammonia in their atmospheres. Neptune and 
Uranus have large quantities of methane gas. 


—C.M.P. 


CRAIGHEAD, JOHN AND FRANK. “In Quest of the 
Golden Eagle.’ The National Geographic 
Magazine 77: 692-710; May, 1940. 

These young well-known naturalists have 
some interesting adventures in their quest of our 
national bird. There are 17 illustrations. 


—C.M.P. 


EnruaArpt, Joun Bowne. “Diffusion, When, 
Why, and How.” Camera Craft 47: 276-282; 
June, 1940. 

This article discusses the principles under- 
lying diffusion, and makes some concrete sug- 
gestions for applying them. 

—C.M.P. 


Anonymous. “Is the World Facing Famine.” 
Science News Letter 37:375; June 15, 1940. 
This dark question haunts the experts. While 

the United States has plenty, hunger stalks in 

large parts of Europe, China, and Japan. Should 
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the European war last until next year, Europe 
would face a real food problem. 
—C.M.P. 


STEUBER, WILLIAM F. “Make a ‘Danger Meter’ 
for Your Car.” Popular Science Monthly 
136: 54-56; May, 1940. 

This illustrated article explains the advan- 
tage of having a “danger meter” on your wind- 
shield and tells how you can make one easily. 


—C.M.P. 


Russ—EL, Henry Norris. “The Time-Scale of 
the Universe.” Science 92:19-27; July 12, 
1940. 

Radioactive processes set the limits of the 
earth’s crust as more than 134 and less than 3% 
billion years old. Different methods of comput- 
ing the age of the sun and the stars give dif- 
ferent results. But it seems to be quite probable 
that the sun will keep on shining for at least 10 
billion years. The author.presents four inde- 
pendent lines of evidence for a time-scale for 
the universe measured in billions of years. Out- 
standing difficulties are to explain why the giant 
stars still shine, and why dwarf stars are already 
present. More puzzles are “how did the radio- 
active elements get there, and how is sodium and 
heavier elements formed in the sun?” 


—C.M.P. 


FisHer, Crype. “Northern Lights.” 
History 45: 271-275; May, 1940. 
An excellent, illustrated article on northern 

lights, answering many questions. Northern 
lights may be seen at any time of the year, at 
any time of night, anywhere in the United States, 
and the displays are correlated. with sunspot 
activity. Better displays are found the farther 
north one goes, the maximum display being at 
the north auroral pole. Northern lights are 
caused by streams of electrons shot out from 
the sun, striking the upper regions of the air 
where the gases are extremely rare, producing 
effects similar to the electrical discharges in 
neon signs or the Geissler tubes. The green 
color is due to the excitation of oxygen, and the 
red to excitation of nitrogen. However, north- 
ern lights may be any color. Their greatest 
height is about 620 miles (showing a rare atmos- 
phere at that height) and the lowest height is 
about 50 miles. The sound sometimes accom- 
panying auroral displays is still an unexplained 
phenomenon. 


Vatural 


—C.M.P. 


Murpny, Rozert CusHMAn. “The Most Amaz- 
ing Tongue in Nature.” Natural History 45: 
260-263; May, 1940. 

Although more commonly celebrated for his 
color-changing ability, the chameleon really dis- 
tinguishes himself more spectacularly by the 
use of his rapid-firing tongue which may shoot 
out a distance twice the length of his body. 


—C.M.P. 
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Book Reviews 


SCIENCE TEXTBOOKS 


WerTHEIM, E. Textbook of Organic Chemistry. 
Philadelphia: The Blakiston Company, 1939. 
830 p. $4.00. 

A classical and comprehensive treatment of 
organic chemistry, it is suitable for a two 
semester course for the student specializing in 
chemistry and an excellent reference for other 
students in chemistry. A number of charts, ta- 
bles and summaries simplify the study of sub- 
ject matter. Each chapter is followed by an 
unusually large list of good review questions 
and a well selected list of literature references. 
A notable feature of the book is the generous 
use of pictures of the outstanding contributors 
to the field with short biographical sketches and 
literature references to more detailed informa- 
tion concerning them. The appendix furnishes 
pertinent information including a glossary of 
terms, a list of the dates and chemists outstand- 
ing in the development of the field and data 
tables for representative compounds. 

—Ruth Gerber. 


HoLtmMaAN, RicHArp M., ANd Ropspins, WILFRED 
W. Elements of Botany. New York: John 
Wiley and Sons, Inc., 1940. 392 p. $2.75. 
This is a third revised edition of a well-known 

text. The outstanding features of this revision 

are: The amount of attention that has been 
given to applications and items of general inter- 
est, set apart from the text material in fine 
print; inclusion of such topics as the role of 
growth substances and their use in agricultural 
practice; “hydroponics” or water culture meth- 
ods of growing plants; root systems in relation 
to soil erosion; methods used in altering the 
duration of the life cycle of plants; artificial 
pollination; self-sterility in commercial fruit 
varieties ; economic importance of plant diseases ; 
principles of control of the classes of weeds; 
economic value of plants and plant products 
such as cellulose, alkaloids, glucosides, oils, and 
latex; “short-day” and “long-day” plants; and 
methods employed to induce chromosome changes. 

The first part of the book concerns itself with 
the flowering plants and the second part deals 
with the great groups of plant life. The illus- 
trations are numerous and of exceptional quality 
and interest. A thoroughly adequate index 
completes the book. 

—Greta Oppe. 


SAaunpeRS, FrepericK A. A Survey of Physics 
for College Students. New York: 
Holt and Company, 1939. 679 p. $4.00. 

The revised edition of this already popular 
text in college physics presents in a clear form 
all of the important advances in physics since 
1930. The organization of the material is simi- 


Henry 


lar to that of the earlier edition. The material 
covered and the order is as follows: Mechanics, 
heat, sound, electricity and magnetism, and light 
As the material is covered, numerous problems 
applying to that section are given. In the book 
as a whole there is a wealth of problems and 
examples to direct the students’ learning and 
thinking from the theoretical to the practical. 
There are large numbers of photographs which 
illustrate a principle, but which are poorly 
printed. In addition to photographs, a_ very 
large number of simple line drawings are given 
to show the application of principles. These dia 
grams are clear and easy to understand by all 
students. All of the laws and principles are 
printed in heavy type so they will be easy to 
pick out. There is a decided lack of summary 
of the material of each chapter. Some instruc- 
tors may object to this feature, but this is not 
a handicap to the clear forceful manner of pres- 
entation used by the author. The use of exten 
sive mathematical developments and of the more 
difficult mathematics found in many college texts 
of physics is absent. This feature of the book 
makes it especially adaptable for use in those 
classes where the students lack the mathematical 
background. Therefore, it would seem that this 
book is applicable for classes in physics for arts 
students, for a survey in physics courses and 
for general classes in the elementary phases of 
the subject. The material is very easy reading 
and requires no more than the average intelli- 
gence to understand. Another feature which is 
different from most of the recent textbooks 
of this nature is the lack of emphasis on the 
involved theories of modern atomic theories. 
This is done by the use of the modern approach 
in connection with the specific subject matter 
and where it will serve to clarify the material 
presented. 
—F, L. Herman. 


STEWART, Oscar M. 
Colleges. Boston: 
750 p. $4.00. 
There has been a wealth of new textbooks 

in college physics in the last few years. This 

textbook by Professor Stewart represents im- 

provements and additions which are the result 

of years of textbook experience and of teach- 
ing on the part of the author. The arrangement 
of the material follows the usual procedure: 

Mechanics and properties of matter, heat, wave 

motion and sound, magnetism and electricity, 

and light. This material is set up into five parts 
with the titles as listed above. Each part has 
an introduction to the material, some of which 
contain philosophical statements designed to en- 
courage study by the student. The student who 


Physics—A Textbook for 
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lacks a firm background in mathematics will find 
the material easy to read, understand and apply. 
The material is illustrated by a wealth of draw- 
ings which are simple and easy to understand. 
At the end of each chapter there is a summary 
and numerous problems. The problems can be 
solved by the majority of students. These prob- 
lems increase in difficulty and apply the princi- 
ples developed in the chapter. The reviewer 
feels that the book is best adapted to arts stu- 
dents and those students who do not intend to 
enter into a more serious study of physics. 
—F. L. Herman. 


StapLes, Z. CARLETON, AND York, G. MORELL. 
Economic Geography. Cincinnati: South- 
Western Publishing Company, 1940. 702 p. 
$1.96. 

This is the third edition of a text for seniors 
in business education curricula in high schools. 
The chief changes in the revision consist of 
new maps and new illustrations. The majority 
of the new illustrations are “bled,” that is, 
they extend out into the margins of the pages. 
This permits the use of larger pictures without 
decreasing the text material. 

The text is arranged in three major divisions. 
The first deals with man and his environment, 
the second with the products of commerce and 
industry, and the third with the regions of com- 
merce. 
is cut up into many short sections each dealing 
with some one type of product. The third con- 
sists of rather sketchy regional geography with a 
stress upon commercial relationships. 

Many teachers will wish that the authors had 
attempted a true unit organization which might 
have drawn some of the discontinuous elements 
of the material presented into more meaningful 


The division on products of commerce 


wholes. 


—R.K.W. 


“ABLE, EMMETT J., GETCHELL, Ropert W., AND 
Kapesco, WittrAM H. The Physical Sci- 
ences. New York: Prentice-Hall, Inc., 1940. 
754 p. $3.75. 

Science has so great an influence upon mod- 
ern life that most of our colleges are offering 
a survey course to their students. This book 
meets the needs of students in the field of physi- 
cal science both in science knowledge and in 
science method. It includes the important topics 
of physics, meterology, chemistry, earth science, 
and astronomy. It covers the fundamental prin- 
ciples for the general student and avoids much 
of the mathematics that a science specialist or 
engineer might need. The 300 illustrations in 
clude both halftones and line cuts. There are 
25 pages of reading references and 59 pages of 
questions covering the 43 chapters. The em- 
phasis given to practical applications of science 
and the soft-pedalling of technical scientific de- 
tails should make the book very popular for 
general use. 


Co 


—W.G.W. 
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Jarre, Bernarp. New World of Chemistry. 
New York: Silver Burdett Company, 1940. 
692 p. $1.84. 

Books like this will increase the interest in 
high school science. Students can really get 
pleasure from reading it. It is beautifully illus- 
trated. It is especially strong in its treatment 
of the historical development of chemistry. It 
makes chemistry a living science, touching on 
daily lives at every turn. At the chapter ends 
are found: Lists of Books; Useful Ideas De- 
veloped; Using What You Have Learned; and 
Projects, Activities and Investigations. In spite 
of its attractive style and interesting material, 
it does cover the required material for college 
entrance, 


—W.G.W. 


Snyper, Emiry Evecetu. Biology in the Mak- 
ing. New York: McGraw-Hill Book Com- 
pany, 1940. 539 p. $2.80. 

The purpose of the author of this book is 
clearly expressed in the last paragraph of the 
preface, “to trace the development of biological 
discovery, not as so many facts, but as the 
product of real men whose lives for one reason 
or another made them outstanding in their 
fields.” 

The chapters deal with the various phases and 
discoveries of the biological sciences, for ex- 
ample, classification, the cell theory, explaining 
the origin of species, calories and vitamins. 
Within the chapter the subject-matter is centered 
about the personalities of the great biologists 
who have contributed most of the particular 
phase of biology. These are arranged in chrono- 
logical sequence. Chapter one deals with the 
problem of classification. The story begins with 
Aristotle and progresses to Linnaeus. 

Illustrations consist almost wholly of pictures 
of famous scientists. There is a glossary of 
technical terms and an extensive supplementary 
reading list. 

The book is recommended to high school stu- 
dents of biology, to science teachers, and to 
general readers interested in science. Teachers 
planning additions to the high school science li- 
brary should give this book careful consideration. 

—R.K.W. 


Wuirte, Harvey E. Classical and Modern 
Physics. New York: D. Van Nostrand 
Company, Inc., 1940. 712 p. $3.75. 
Modern physics has given us new knowledge 

of the structure of matter and of the behavior of 

particles within the atom. Few texts give this 
subject adequate treatment without so many 
mathematical formulas that the general student 
becomes lost and bewildered. This text has suc- 
cessfully avoided much of the technical treat- 
ment and has provided an intensely interesting 
story of the behavior of electrons, protons 
and neutrons. General physical phenomena are 
treated with a minimum of mathematics. The 
historical background and development of each 
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new subject is presented. This is followed by 
experimental demonstrations and discussion of 
practical applications. Classical and Modern 
Physics is in a class by itself in its appeal to 
the average college student. Its simple but mod- 
ern treatment, using the newest information 
available makes it a valuable book for all sci- 
ence and engineering students. Science teachers 
will find it a welcome addition to the library. 
—W.G.W. 
BAKER, Ropert H. An Introduction to Astron- 
omy. New York: D. Van Nostrand Com- 
pany, Inc., 1940. 315 p. $3.00. 

This second edition embodies such alterations 
as were necessary to bring the text “up to the 
times” and a complete rewrite of two chapters. 
However, it retains its original purpose of tell- 
ing “the story of the heavens in a way that 
will be understandable without special prepara- 
tion.” The author has succeeded in this aim. 
The book is intended for a one-semester begin- 
ners’ course. It begins with the earth and sky 
and leads off easily to the solar system, stars 
and galaxies. There are 14 chapters. Each 
chapter ends with a list of review questions and 
a bibliography of reference books. There are 
excellent illustrations—-drawings and halftones. 


—W.G.W. 


WuiteForp, G. H., anp Corrin, R. G. Essentials 
of College Chemistry. St. Louis: The C. V. 
Mosby Company, 1939. 534 p. 

These authors have produced an excellent text 
covering the fundamentals of chemistry for begin- 
ning college students. Without catering to the 
glamor of popular applications, they give the 
student basic information about the important 
elements and compounds and show their relation 
to practical and industrial uses. The typical form 
of treatment of elements and important com- 
pounds is this: historical, occurrence, prepara- 
tion, properties and uses. The treatment of 
atomic structure in one brief chapter gives the 
student a good introduction to the subject with- 
out the confusion that a beginner gets from a 
more exhaustive treatment found in some texts. 
There are 32 illustrations. References and review 
exercises close each chapter. At the end of the 
book you find general review questions, a glossary 
and an appendix of tables. A loose leaf labora- 
tory manual by the same authors is available. 


W.G.W. 
Comstock, JoHN Henry. An Introduction to 
Entomology. Ithaca: Comstock Publishing 


Company, 1940. 1964 p. $5.00. 

This is the ninth edition of this classic work. 
The aims of the original book in the words of the 
author were, “To aid the student in laying a 
firm foundation for his entomological studies and 
to make available . a knowledge of the varied 
phenomena of the insect world.” This edition, 
revised by Glenn W. Herrick, not only embodies 
all the values of the earlier volume but has modi- 
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fied it to conform to modern opinions. Its scope 
has been increased by including information about 
the parasitic forms active in destroying insects 
injurious to agriculture. Part I deals with the 
structure and metamorphosis of insects. Part II 
is the main part of the book and includes the 
classification and life-histories of insects. The 
book is well illustrated with black and white 
drawings. A twenty page bibliography covers 
the field for those students interested in further 
study. 


W.G.W. 


RICHARDSON, Leon B., AND ScarLett, ANDREW J. 
General College Chemistry. New York: Henry 
Holt and Company, 1940. 683 p. $3.75. 
This is a second revision of Richardson's popu- 

lar text, General Chemistry. Much of the mate- 

rial has been rewritten so as to introduce the 
student to the new viewpoints about the nature 
of acids, bases, and salts. The newer concepts of 
wtomic structure are given in sufficient detail to 
guide the student along modern ideas of chemical 
changes and energies. Throughout the book runs 
the thread of historical development and many 
instances of applications to daily life situations 
are found. There are fifty chapters whose titles, 
for the most part, are similar to those found in 

a standard introductory college course. There 

are 144 line cuts and numerous halftones in addi 

tion. Each chapter ends with reading references 
and questions or problems covering the chapter. 

It is a very pleasing book to look at and has 

plenty of “meat” inside. 


W.G.W. 


Arey, Leste B. Developmental Anatomy. 
Philadelphia: W. B. Saunders Company, 1940. 
612 p. $6.75. 

Scientific studies are constantly adding to our 
knowledge and make possible new interpretations 
of known facts. Advances in the field of embry- 
ology since the third edition was printed six years 
ago have made it necessary to rewrite this book 
completely. There are 1,385 drawings included 
in the 588 figures. Of these, 540 are new draw- 
ings and 200 others have been altered. The book 
is divided into three parts: Part I—General 
Development. Part IJ—Organogenesis. Part II] 
—A Laboratory Manual of Embryology. Since 
the human embryo is a typical mammalian form, 
upon which there is now abundant information, 
man has been put “in the embryological spot 
light” in this book. In the laboratory the chick 
and pig embryo are used. The book is the result 
of careful and painstaking work and should be of 
great value to medical students. 

-W.G.W. 


PooLte, RaymMonp J. The Foundations of Plant 
Science. Boston: Ginn and Company, 1940 
654 p. $3.75. 

This is a book in general botany written for an 
introductory college course. It covers what might 
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be expected in a standardized course, but it is 
conspicuous in its emphasis upon the essentials of 
science and the biological viewpoint. Applications 
are frequently made to everyday life situations, 
such as agriculture, public health, and soil 
conservation. 

The main divisions of the book are: general 
orientation; the anatomical and physiographic 
organization of plants; the nature of the plant 
world; and studies in the ecology of pathology, 
and the evolution of plants. 

There are 541 illustrations, half-tones and line 
cuts. 


—W.G.W. 


Evans, W. L., Garrett, A. B., AND Qutt, L. L. 
Semimicro Qualitative Analysis. Boston: Ginn 
and Company, 1940. 246 p. $2.00. 

This is a complete text and laboratory guide 
for using modern methods in qualitative analysis. 
For the semimicro qualitative analysis the same 
group and characteristic reactions are used for 
separation and identification of the common 
cations and anions as are used for ordinary 
macro procedures. Simple but rather complete 
lecture-demonstrations give an introduction to the 
anions and cations. The chemical reactions can 
be followed by means of the excellent list of 
equations which accompany all tests. Block out- 
lines, helpful notes, review questions, and supple- 
mentary questions add to the effective teaching 
value of the book. It is a superior work in every 
way. 

—W.G.W. 


Wuirtseck, R. H., ann WitiiaMs, FRANK E. 
Economic Geography of South America. New 
York: McGraw-Hill Book Company, Inc., 1940 
469 p. $3.50. 

This text tells about South American coun- 
tries, their people, government, industries and 
commerce. The kind of man’s activities in a 
given region is determined largely by physical 
and climatic features and natural resources. This 
third edition brings the subject matter up to date. 
It is illustrated by maps, graphs, and halftones. 
Each subject receives thorough treatment. The 
book provides material for an understanding of 
the basic elements in the geography of South 
America. 

—W.G.W. 


Huntincton, Ettswortn. Principles of Human 
Geography. New York: John Wiley and Sons, 
Inc., 1940. 594 p. $3.50. 


The first edition of this book was the first text 
to concentrate on human relationships. The same 
purpose and the same method run through all the 
succeeding editions. Changes brought about by 
the human element and not by the natural ele- 
ments are the chief reasons for the demand for a 
new edition. Changes of two decades have made 
it necessary to rewrite practically the whole book. 
New maps and illustrations make it a living book 
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of today. Under “Notes to the Teacher” is a 
valuable list of reference books. The various parts 
into which the book is divided are: Man’s Geo- 
graphical Relationship, Man’s Relation to the 
Earth as a Globe, Fundamentals of Climate, 
Continents and Oceans, Physiography and Hu- 
man Progress, Man’s Relations to Soil and Min- 
erals, Man’s Relation to Climate, Man’s Regional 
Relationships, Man’s Relation to Man. It is a 
large. volume, attractive and rich in content. 
—W.G.W. 


Case, Eart C., AND BERGSMARK, DANIEL R. 
College Geography. New York: John Wiley 
and Sons, Inc., 1940. 767 p. $4.00. 

This book provides a basic course in the prin- 
ciples of geography for beginners in colleges, 
teachers colleges or even in upper high school 
grades. It should prove particularly helpful to 
those going into commercial work or the teaching 
profession as a foundation for more advanced 
courses. For the average college student who 
will not continue the subject it gives a valuable 
bird’s-eye view of the field. There are 23 chap- 
ters. They treat: climate, land forms, soils, prin- 
ciples of economic and regional geography, min- 
eral industries, trade and national interdepend- 
ence, transportation, seas and their economic 
products. A list of references follows each chap- 
ter. There are 295 illustrations—graphs, line 
drawings and halftones. 

—W.G.W. 


Newton, W. H. Evans’ Recent Advances in 
Physiology. Philadelphia: The Blakiston 
Company, 1939. 482 p. $5.00. 

This is for the advanced student of physiology. 
The first four editions were under the authorship 
of Professor C. Lovatt Evans and the fifth and 
sixth editions, 1936 and 1939 respectively, were 
revised by Professor Newton. The chapter titles 
indicate the scope of the work: I Some Aspects 
of the Physiology of Bone; II The Carrel- 
Lindbergh Perfusion Apparatus; III The Sex 
Hormones; IV The Oxygen Supply of the 
Foetus; V Rapid Reactions in the Transport of 
Carbon Dioxide; VI The Metabolism of Cardiac 
Muscle; VII Some Problems of Carbohydrate 
Metabolism; VIII The Secretion of Urine; 
IX The Nervous Control of Micturition; 
X Chemical Transmission at Nerve Endings; 
XI The Spinal Reflex; XII The Cortical Con- 
trol of Muscular Movement. 

—O. E. Underhill. 


LonG, ErnesTINE M. J. Living Chemistry. St. 
Louis: E. M. J. Long, Normandy High School, 
1940. 70 p. $1.08. 

“A cultural course for high school pupils 
resulting in changed conduct in the personal 
socio-economic community areas,” is this hand- 
book on chemistry, which may be used with any 
text, described by the author. This is a product 
of a summer workshop at Western Reserve Uni- 
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versity and is not so much a text as a plan of 
organization being worked out at several high 
schools as a part of an A. C. S. eourse of study 
to come out next year. 

The chemistry teacher in the classroom is hav- 
ing an interesting experience adjusting herself as 
well as her teaching to the ideas that are coming 
from educational experts. Workbooks and man- 
uals in chemistry are showing present-day trends. 
Some are seeking to show how chemistry can 
be made to fit social and economic needs of 
children so that their attitude toward science will 
be different. Here is a book secking to evaluate 
these attitudes. We find that the subject matter 
of chemistry is still there but has been made a 
tool for the scientfiic method. 

Each area includes, besides the experiments, 
additional fields for investigation, organization of 
activities, evaluation, visual aids, and optional 
work with numerous helpful references. Espe- 
cially fine are the directions for organization of 
activities. This is a weakness in most chemistry 
courses. 

The humorous drawings by a former student 
add a lively flavor to the book and will serve as 
an inspiration to teachers with students with 
creative ability. 

The Table of Contents reflects the changing 
attitude toward the older practice so generally 
followed in the teaching of chemistry. The fol- 
lowing areas are listed: Spirit of discovery in 
the area of matter; Respectfulmindedness in the 
area of analysis; Area of atomic architecture; 
Honesty in the area of speculation; The area of 
quantitative thinking; Economic stability in the 
area of metals; Scientific curiosity in the area of 
non-metals; Orderliness in the area of Rings and 
Chains of Carbon Atoms; and Seeking for truth 
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in the area of Bubbles, Droplets, and Grains 
(Colloids). 
A laboratory manual with detailed experiments 
and directions is used with this book. 
—Greta Oppe. 


Matuews, Avsert P. Physiological Chemistry. 
Baltimore: Williams and Wilkins Company, 
1488 p. $8.00. 

The sixth edition of this standard text and 
reference book for medical students and prac- 
titioners, and graduate students is a comprehen- 
sive treatise of the chemistry of the living nature, 
presented in an interesting, attractive, and teach- 
able manner. The inclusion of many references 
both in the text and at the end of the chapters 
permits the student, if he desires, to pursue much 
of the subject matter further than the scope of 
the book warrants. 

The laboratory outlines included in previous 
editions have been omitted in this edition, per- 
mitting the addition of much new material in a 
notable attempt to bring the subject matter up-to- 
date. The author has quite successfully covered 
a very large field within the scope of this one 
volume. 

J. Austin Burrows. 


Stites, Kart A. Handbook of Microscopic Tis- 
sues and Organs. St. Louis: John S. Swift 
Company, 1939. 59 p. $1.50. 

In this work, the author has made a very 
complete set of directions and information to 
guide the student in the study of histology. It 
contains much detail and would serve primarily 
its best use for premedic students who need to 
recognize normal tissues in order to interpret the 
pathological tissues. 

—E. C. Harrah. 


MANUAL AND WORK BOOKS 


KRoEBEL, ELSBETH, WOLFE, WALTER, AND BLEI- 
FELD, Maurice. Workbook and Laboratory 
Manual. Boston: D. C. Heath and Company, 
1940. 191 p. $0.72. 


This is a combined workbook and laboratory 
manual written specifically for use with “Adven- 
tures with Living Things.” A unique feature of 
the workbook is its emphasis on reading habits. 
Instead of the authors merely lamenting the fact 
that many pupils do not know how to read, they 
have set up for the pupil “Directions for Study.” 
The “Get Acquainted” sheets are extremely 
worthwhile. 

The book is simple in organization as well as 
in vocabulary and is replete with devices to assist 
pupils in acquiring valuable information about 
living things. 

Part I deals with the sorting of animals and 
plants; Part II deals with how they live; and 
Part III deals with the great generalizations of 


biology—a simple organization dealing with bio- 
logical facts that are basic. 
—Greta Oppe. 


BueHL, Manton H., anp ScHULER, FRED- 
ERICK W. Physics Workbook. Philadelphia: 
J. B. Lippincott Company, 1939. 378 p. $1.00. 
This workbook in physics is a combination 

text, guide book, and laboratory manual planned 

to cover all the essentials of elementary physics, 
but, according to the authors, designed to take 
physics out of the realm of the abstract and 
project it into the daily life of students. It is 
strictly physics and yet not a college-preparatory 
course. The full-page pictorial previews are an 
innovation that will add interest. So will the unit 
activities, which include review questions and 
exercises, suggested projects, and some topics for 
reports. The workbook follows a unit-problem 
organization, eleven in all, with fifty-two unit 
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problems to solve, forty-six demonstrations, and 
fifty-seven experiments. The explanatory text 
matter with specific text references is also a 
valuable aid to good study habits. Closing each 
unit is the student self-test in which the major 
concepts of the units are presented in simple 
objective test form; and to complete the testing 
program offered by the authors, separate unit 
tests (Form A and B) are available with a 
teacher’s answer key. The two forms permit 
alternation of the tests among several sections, 
alternation of the tests for successive school 
terms, or alternation among pupils in the same 
section. This should be a very helpful feature 
where there are many sections or where teachers 
must teach and test in the laboratory at labora- 
tory tables. Since science teachers are expected 
to develop scientific attitudes and the use of the 
scientific method, the authors might have added 
variety to their testing program by including 
well worded questions that do point out the many 
present-day applications of physics. Science facts 
are means, not ends, and any laboratory work or 
other activity feature that functions only to verify 
facts is often of negative value. 
—Greta Oppe. 


3oorD, C. E., Brope, W. R., anv Bossert, R. G. 
Laboratory Outlines and Notebook for Organic 
Chemistry. New York: John Wiley and Sons, 
Inc., 1940. 241 p. $1.75. 

This new manual for the study of organic 
chemistry includes 69 exercises concluding with 
an experiment on sulfanilamide, experiments with 
organic plastics, and qualitative organic analysis. 
It is organized to keep text and laboratory 
parallel or coincident. 

—Greta Oppe. 


LONG, ErNestTINE M. J. Living Chemistry. St. 
Louis, Missouri: E. M. J. Long, Normandy 
High School, 1939. 96 p. $1.00. 

This is a laboratory manual designed to accom- 
pany Living Chemistry by the same author. 
There are 57 experiments designed to develop 
scientific thinking habits. 

—Greta Oppe. 


Harrow, STONE, BorEK, WAGREICH, AND MAzur. 
Laboratory Manual of Biochemistry. Phila- 
delphia: W. B. Saunders Company, 1940. 
119 p. $1.50. 

This manual covers the same field as Textbook 
of Biochemistry, by the same authors. Enough 
work is planned for two semesters, but by elimi- 
nation selection can be made for a one-semester 
course. There are preparations, quantitative and 
qualitative determinations. The appendix covers: 
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Preparation of standard acid and alkali, concen- 
tration of laboratory reagents, and solutions and 
reagents. 


—W.G.W. 


BeaucHamp, Wiisur L., MAyFieLp, Joun C., 
AND West, Jo—E YounGc. A Study-Book for 
Everyday Problems in Science. Chicago: 
Scott-Foresman and Company, 1940. 346 p. 
$0.84. 

This is a pupil workbook to accompany Every- 
day Problems in Science by the same authors. 
It should be very helpful in leading pupils into 
efficient study habits. It includes the self-testing 
idea and goes on to encourage pupil thinking in 
applying his science knowledge. It has the cus- 
tomary blank spaces for pupil use. The sheets 
are perforated and easily detached from the 
binder. 


—W.G.W. 


BEAUCHAMP, Wisur L., Mayrie.tp, JoHn C., 
AND West, Joe YounG. A Study-Book for 
Science Problems. Chicago: Scott-Foresman 
and Company, 1940. Book 1, 187 p. $0.60. 
300k 2, 252 p. $0.76. 

These workbooks are adapted for use only with 
the authors’ texts, Science Problems. The authors 
have planned the work for the pupil on good 
science principles. Practically all subject matter 
of the text is carefully covered and tested. When 
the pupil has a basis of fact, he is encouraged 
to use his knowledge in thinking and reasoning 
to reach certain conclusions. The books are well 
adapted to take care of pupils of different abilities 
in the same class. The books are bound—labora- 
tory style—with detachable perforated sheets 
which can be transferred to binder covers as each 
problem or unit is completed. Blank spaces are 
adequate for pupil answers except in a few cases 
where full page inserts are called for. The books 
should prove helpful to both teachers and pupils. 


—W.G.W. 


Ames, Maurice U., ANp JAFFE, BERNARD. Lab- 
oratory and Workbook Units in Chemistry. 
New York: Silver Burdett Company, 1940. 
267 p. $0.92. 

This manual consists of 51 units which cover a 
year’s course in high school chemistry. They 
include those topics found in the various state and 
college syllabi. Space is left for pupil drawings, 
observations, and answers to questions. At the 
end of each unit are Supplementary Exercises 
and Optional Questions. Units 52-56 are in the 
nature of review, covering equations, problems, 
biography, common substances, and important 
terms and laws. 


-W.G.W. 
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SCIENCE REFERENCE BOOKS 


Reason, H. A. The Road to Science. New 
York: D. Appleton Century Company 1940. 
297 p. $3.00. 

To follow the history of science should be a 
thrilling and rewarding experience. H. A. 
Reason has done a truly amazing piece of work 
in compressing the history of science into this 
one book and presenting the story in so vivid a 
manner. In clear, easy style she takes the 
reader down the road to modern science. All the 
essential facts are here and in addition she has 
succeeded in presenting a living picture of the 
discoveries of science and their discoverers. 
There are some forty-three illustrations as well 
as thirty-four plates. The interesting chart be- 
neath the cover depicting the eras of science 
were in the main compiled from charts originally 
drawn by a class of thirteen-year-old children. 

Part I of the book is a chronological arrange- 
ment from B.C. to the time of Newton with 
such stimulating titles to chapters as, “The Trail 
Begins,” “Through the Ancient World,” “Into a 
New World,” “Through the Dark Ages,” “The 
Dawn of a New Age,” “Newton, the Master 
Builder.” Part II, from 1600 to date, is not 
only delightfully described but summarized, giv- 
ing the high points of chemistry, physics, astron- 
omy, and biology. The book concludes with a 
comprehensive subject index as well as an index 
of names. 

It is an excellent book affording the non- 
scientific adult as well as the younger generation 
an opportunity to fill in the scientific background 
of this scientific age. 

—Greta Oppe. 


LuckiesH, Matruew. Torch of Civilization. 
New York: G. P. Putnam’s Sons, 1940. 269 p. 
$3.00. 

The story of light is the story of human 
history. This story deals with light for illumi- 
nation, for rituals, and for symbolism. From 
the early development of a sense of sight in 
man, we are taken through the ages of the flam- 
ing torch, reeds, oils, candles, gases to the vari- 
ous types of electric lights of the present. It 
is not entirely a book on lighting. All the way 
along, the development of science in general is 
tied in with the story of light. A glimpse is 
given us of future lighting possibilities. There 
are sixteen full-page halftone cuts which add to 
the interest. It is in popular science style, and 
well suited to general reading by the layman, as 
well as by junior high to college students. 


—W.G.W. 


Compton, Ray AND NETTELS, CHARLES H. Con 
quests of Science. New York: Harcourt, 
grace and Company, 1939. 378 p. $1.20. 
This is a series of selections from the writings 

of leading scientists. It has been prepared for 

use as supplementary science reading on the 


high school level. The price has been kept low 
so that it may be purchased in sets for class 
use. The selections are non-technical, cover a 
wide range of interest, and are simply written. 
The twenty-two selections are grouped under the 
headings: The Animal Kingdom, Working With 
Plants, Our Physical World, The Fight for 
Health, and In the Field and Laboratory. The 
many illustrations are excellent. A few sug- 
gestions as to how the text may be used to 
stimulate pupil activity in relation to science are 
given in a few pages at the end of the book. 
A rather comprehensive bibliography for further 
reading is given for each section. 
also given. 


A glossary is 


—O. E. Underhill 


Low, Proressor A. M. Science in Industry. 
New York: Oxford University Press, 1940. 
160 p. $1.75. 

Professor Low is described as “one of those 
rare people who combines great science knowl- 
edge with a gift for easy, lucid exposition.” In 
Science in Industry, he has produced a book that 
can be read with enjoyment and profit as he tells 
of the more important ways in which science 
discoveries and laboratory work have influenced 
the course of industrial development and affected 
the lives of people in their homes: how science 
keeps our food and the big industry of produc- 
ing cold as well as the manufacture of tins to 
preserve our foodstuffs. The chapter on metals 
is unusually interesting for the author describes 
the great change that has come to industry by 
the discovery of uses for metals unknown even 
two hundred years ago. Likewise, the chapter 
on plastics excites our interest because plastics 
threaten to revolutionize all industry as we know 
it today. 

There is a chapter on coal, another on syn 
theses, and still more on oil, ships and trains, 
aviation, methods of communication, industry's 
most obedient servant, the photo-electric cell, 
photography and printing, agriculture, waste ma- 
terials and science, the science of the human 
machine and making industry safe. 

Professor Low’s philosophy is that most of 
our troubles in industry could be remedied by 
more science and less politics, or stated more 
bluntly, many problems of industry would be 
solved if politicians had more regard for science 

—Greta Oppe 


Reynoips, Nem B. ann MANNING, Extts L. 
(Editors). Excursions in Science. New York 
McGraw-Hill Book Company, 1939. 307 p 
$2.50. 

This series of thirty essays, each by a dif- 
ferent author and ranging through the whole 
field of science, has been prepared from a series 
of radio talks given as “The Science Forum” 
instituted by the General Electric Company. 
Each essay is very brief but a gem of interesting 
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interpretation. Although each is written by an 
expert on the particular topic treated they are 
all easy to read, easy to understand and adniir- 
ably suited to give to the layman something of a 
real grasp of the meaning and significance of 
scientific research. Besides a number of the 
subjects often treated for popular reading such 
as Atoms and Their Family Relationships, 
Meteorites, etc. are some unusual topics such as 
“Odors and Their Detection,’ Miss Blodgett’s 
work on thin films as gauges, and “An Amateur 
Looks at Archeology.” Mr. Reynolds represents 
the research point of view of the General Elec- 
tric and Mr. Manning, Supervisor of Science, 
New York State Department of Education, the 
point of view of the teacher of science. 


—O. E. Underhill. 


Hesser, F. A., Martin, W. J., AND HEssEL, 
M. S. Chemistry in Warfare. New York: 
Hastings House, 1940. 164 p. $2.00. 


This book contains a vast amount of informa- 
tion concerning explosives of all kinds: shells, 
war gases, and protective material, which might 
be useful for laymen, reserve officers, students 
and educators. The style is clear and concise, 
and the material, accompanied by many good 
illustrations can be readily understood by those 
without extensive training in chemistry. The 
effectiveness, however, is reduced by an over- 
emphasis upon the importance of the chemist’s 
role in the defense industry. The following 
quotation is perhaps typical of many statements 
of this type that appear throughout the book. 
aa the answer (to the ample supply of 
food, fuel, and munitions) depends upon the 
chemical industry, which is responsible in one 
way or another for practically everyone of 
these vital needs—directly for fuel and muni- 
tions, and indirectly for food and equipment. 
Chemistry, which transforms the products of 
nature into the basic raw materials of our es- 
sential industries, hold the key to national 
defense.” This statement may be true, but 
when such are repeated over and over again, the 
reader becomes a bit tired. 

An appendix contains technical information 
relating to the manufacture of the principal ex- 
plosives used in war. A rather complete bibliog- 
raphy of United States Government Publications 
and other published works in this field completes 
the book. 

—Herman. Roth. 


SHEPHERD, WALTER. Science Marches On. 
New York: Harcourt, Brace and Company, 
1939. 420 p. $3.00. 


This is a fascinating synthesis of the sciences. 
It is not a traditional history of science but 
nevertheless leaves an effective impression of the 
growth of scientific knowledge. It would en- 
rich the background of any teacher from ele- 
mentary school to college. It covers a wide 
range including biological, geological, astro- 
nomical, physical and chemical material. The 
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chapter on mathematics, “The Fascination of 
Figures,” gives reason to what oftentimes is 
taught as mere manipulative techniques. The 
book adequately fulfills the promise of its preface 
which says: “. the main object has been 
to show the origin and trends of man’s ideas 
about the universe in which he lives. This has 
involved the outlining of many ancient and re- 
mote ideas and the mention of philosophers of 
all times and nations, a feature which serves 
still further to emphasize the organic ‘One-ness’ 
of human knowledge in both space and time.’ 
—O. E. Underhiil. 


FINDLAY, ALEXANDER. Chemistry in the Service 
of Man. New York: Longmans, Green, and 
Company, 1939. 398 p. $2.50. 

This is the fifth edition of a remarkable book 
first published in 1916 and is full of interest and 
information for those who want to know the 
scientific background of chemistry at its begin- 
ning and the chemistry of everyday things. 

—Greta Oppe. 


KAEMPFFERT, WALDEMAR. Science Today and 
Tomorrow. New York: The Viking Press, 
1939. 275 p. $2.50. 

An unusually fine popular interpretation of 
science, which reflects the author’s great inter- 
est in the social aspects of science. His 
familiarity with the work of the engineer as well 
as that of the theoretical scientist has enabled 
him to keep his feet on the ground when dealing 
in prediction as well as elucidation of the work 
of scientists. The chapter titles are: 1. A Star 
Explodes, 2. The Sun: New Spects, 3. Birth 
and Death of the Moon, 4. Life in the Solar 
System, 5. Rocketing Through Space, 6. Ex- 
plorers of the Atmosphere, 7. The Mystery of 
the Atom, 8. After Coal—What? 9. The Chem- 
ical Revolution, 10. Can the Laboratory Create 
Life? 11. Evolution Since Darwin, 12. Carrel, 
13. Man and His World, 14. Jove’s Competitors, 
15. Speed, 16. A Liner Leaves Port, 17 Electric 
Immortality, 18. Democracy and the Machine. 
“A Liner Leaves Port” is an unusually interest- 
ing description of concentrated applied science. 
In fact, all of these essays contain many inter- 
esting and illuminating bits of detail not usually 
found in discussions of these topics. “Electric 
Immortality” is a real stretcher of the imagina- 
tion. The last chapter is a powerful presentation 
of the significance of the scientist and technolo- 
gist in society. 

—O. E. Underhill. 


Forman, S. E. Stories of Useful Inventions. 
New York: D. Appleton-Century Company, 
1939. 289 p. $1.20. 

In this little book there has been recorded 
the history of those inventions which are re- 
garded as most useful to man: the match, the 
stove, the lamp, the needle, the loom, the mill, 
the plow, the reaper, the gun, the boat, the 
house, the carriage, the forge, the clock, the 
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steam engine, the book, and the message. Two 
principal facts are emphasized in these stories ; 
namely, (1) necessity is the mother of invention; 
(2) a mechanical invention is growth. Hence, 
the illustrations serve a definite purpose. Young 
and old will enjoy this sort of reading, and 
libraries will welcome it as a fine addition to 
books on useful inventions. 
—Greta Oppe. 


HALL, ANNA GertruveE. Nansen. New York: 

The Viking Press, 1940. 165 p. $2.50. 

As a boy, there was one book which Boris 
Artzybasheff treasured above all others. This 
book was Nansen’s Farthest North, being the 
record of a voyage and exploration by the author 
and Lieutenant Johansen. Now Mr. Artzy- 
basheff illustrates a book about his boyhood 
hero, Fridtjof Nansen. The illustrations of the 
Artic expeditions are brilliant with the cold 
of the northern climate which the artist, who 
grew up in Russia, knew so well himself. Into 
this brilliant setting, Anna Gertrude Hall brings 
the life of a man with all his boundless energy 
and initiative and work for science and human- 
ity. The book is adventure of the most exciting 
kind. There is the boy on skiis, the man on 
skiis, the journey of the good ship Fram and 
Nansen’s sledge journey to the North Pole; 
there is “Doctor Nansen,” university professor, 
head of an international society for the study of 
the ocean, author of many books, lecturer at 
home and abroad, laden with honors, beloved in 
Norway and admired all over the civilized world. 
Although scientist and explorer, his country 
persuaded him that Norway needed strong 
friends abroad. Consequently, he turned states- 
man and we find him learning a great deal about 
international politics and the ways of diplomacy 
in England. For nearly three years he was 
Norway's ambassador to London. The World 
War awakened Nansen as it did thousands of 
others to the fearfulness of war, and we find 
him busy in the League of Nations handling 
the Refugee Commission uniting all the relief 
organizations and the work of the different gov- 
ernments in one plan. Fridtjof Nansen died 
in 1930 but the work of his commission still 
goes on. His life was full of honor and ac- 
complishment and his name is one of the greatest 
among all our contemporaries. One must read 
his story to understand the discipline and fear- 
lessness that made him a nation’s hero. 

—Greta Oppe. 


Cottins, A. Frepertck. Simplified Household 
Mechanics. New York: D. Appleton-Century 
Company, 1939. 317 p. $2.50. 

Simplified Household Mechanics shows how 
the mechanical and electrical equipment found in 
the home is made, how it works, and how it is 
serviced. This book affords one of the best ways 
possible to learn how home equipment works, 
how to determine what is wrong when it gets out 
of order and how it may be put back into service. 
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A few of the numerous units discussed are: 
toasters, electric irons, electric switches, electric 
and other types of washers, electric fans, lawn 
mowers, water system, sewage disposal, heating 
systems, and air-conditioning units. 

This book is to be highly recommended for 
general science, physics, chemistry, consumer 
science, and physical science survey courses. 


—C.M.P. 


Store, Dorotrny. Men Too Wear Clothes. New 
York: Frederick A. Stokes Company, 1939. 
121 p. $1.50. 

The author addresses to herself the task of 
telling tall, short, fat, and thin men how they 
should dress so as to present their best personal 
appearance. Her suggestions are specific and 
practical, covering not only the salient principles 
of style, but the actual choice of clothes, article 
by article, the selection of materials, and the best 
color combinations. 


—C.M.P. 


KeERLEE, CHARLES. Pictures With a Purpose. 
San Francisco: Camera Craft Publishing 
Company, 1940. 79 p. $2.50. 

The author explains how the pictures illus- 
trated in this book were made. Each picture had 
a definite, different purpose. The result of this 
variety encompasses many aspects of photog- 
raphy. There are discussions on what consti- 
tutes good photography, correct lighting, con- 
trol of shadow detail, and so on. The purpose 
of each picture is explained, then follows a de- 
tailed description of what the author did to 
accomplish his purpose. 

C.M.P. 


ZworkINn, V. K. AnD Morton G. A. Television. 
New York: John Wiley and Sons, 1940. 646 p. 
$6.00. 

This is the most complete work in the field 
of television to date. The book combines the 
experimental with the theoretical side of tele- 
vision and, in addition, presents many helpful 
hints for beginners in the field. The fact that 
both authors are associated with the Electronics 
Research Laboratory of the Radio Corporation 
of America Manufacturing Company gives them 
access to the latest commercial developments in 
the field. Apparently, the authors have not 
hesitated to use this material. 

The treatise is illustrated with many excellent 
line drawings and numerous photographs of 
actual equipment. Each chapter contains ex- 
tensive references. Workers in this field will 
find this book a valuable addition to the rather 
limited present list of available texts. 

—Herman Roth 


Brack, ARCHIBALD. The Story of Flying. New 
York: McGraw-Hill Book Company, Inc., 
1940. 267 p. $2.75. 

With America and all the world air-minded, 
books on flying are being printed to meet the 
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demands for narrative records of human flight. 
The Story of Flying makes no pretense of being 
all-inclusive, but the author has chosen enough 
to create a mental picture of each period in the 
development of the balloon, the airship, and the 
airplane. Thus, in the narrative one soars aloft 
in the days of the daydreamer with Icarus and 
Daedalus and the master artist da Vinci. Then 
hydrogen is discovered and the balloon is born 
followed by an era of ballooning. The Zep- 
pelin is created and the modern airship is a 
reality. Some nineteen chapters follow describ- 
ing the schools of experimentation, early flights, 
the struggle of aviation to find its place, the 
airplane becoming a new military weapon in 
World War I, post-war activity, air-mail activ- 
ity, the building of airports and the plotting of 
airways, the development of radio techniques 
and aerial photography with a vision of air- 
craft to-morrow. The book reads well and is 
profusely illustrated. 
—Greta Oppe. 


RatcuirFE, J. D. Modern Miracle Men. 
York: Dodd, Mead Co., 1939. $3.00. 


This is an exciting account of recent research. 
Part I deals with fourteen dramatic stories of 
advances in the field of medicine. Part II 
covers eight episodes relating in various ways 
to our food supply. 


New 


—O. E. Underhill. 
Lee, Oxiver Justin. Beyond Yonder. Boston: 
Chapman and Grimes, 1939. 169 p. $2.50. 


The reader is taken step by step through the 
methods by which the astronomer makes his 
measurements to the more distant objects in 
space. More detail than usual is given to in- 
struments, measurements and handling of data, 
leaving the reader with a real understanding of 
the certainty and exactness which has been 
reached in astronomical measurement. An in- 
teresting chapter discusses the importance of the 
screw in various measuring engines and makes 
almost a romance of the problems of securing 
and calibrating them. After the basic paral- 
lactic method of measuring distances to the 
stars is described the more recent development 
of spectroscopic and Cepheid variable methods 
are analyzed. The appendix contains a num- 
ber of detailed mathematical solutions of re- 
lated problems which would intrigue the high 
school mathematics teacher who wishes to give 
his better students something to think about. 
The author is the director of Dearborn Observa- 
tory, Northwestern University. 


—O. E. Underhill 
Cottins, A. FrepericK. Science on Parade. 
New York: D. Appleton-Century Company, 
1940. 314 p. $3.00. 


The general reader has been given another 
fine book by this author. The newest of the 
achievements in science are described, including 
astronomy, aviation, chemistry, _ electricity, 
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health, light, music, photography, radio, syn- 
thetic speech, and television. Specifically, the 
book describes the new 200-inch telescope, the 
super-clippers, the new synthetics of chemistry, 
man-made lightning, a sterilamp the electronic 
piano, three-color photography, the Voder talk- 
ing machine, and new developments in television. 

In writing about them, Collins gives a descrip- 
tion of each device, using some ninety drawings 
and diagrams, as well as a dozen or more photo- 
graphs. The general reader may have the 
general details while the student may use the 
more specific details to delve more deeply into 
the fundamentals. 

—Greta Oppe 


Marran, Ray J. Playthings for Indoor and 
Outdoor Fun. New York: D. Appleton- 
Century Company, 1940. 163 p. $2.00. 
What can I do? What can I play with? 

These are the questions parents of boys and 

girls often face and which may be partially an- 

swered by the use of this book. In it instruc- 
tions are given for making such indoor play- 


things as model ships, musical instruments, 
cannons, darts and boomerangs, a magnetic 
needle, telegraph and signaling sets, toy rail- 


road equipment, comical figures, and an indoor 
gym. Here also are found directions for mak- 
ing such outdoor playthings as wheeled play- 
things, kites and parachutes, boats, weather- 
vanes and sun-dials, dart guns, and bows and 
arrows. 

The author has simplified the building direc- 
tions so that the playthings can be made easily. 
The book is well illustrated, and would be en- 
joyed by any boy or girl, but especially by those 
of junior high school age. 

—Roy V. Maneval. 


Breese, Lucius. AHighliners. New York: D. 
Appleton-Century Company, 1940. 206 p. 
$5.00. 


These 103 excellent railroad photographs will 
interest both the railroad fan and the photog- 
rapher. Action shots are shown of varnished 
trains and hot-shot freights, of famous fliers 
and lowly locals, of railroad workers and yards, 
of terminals: and servicing stations. The page 
measures 8 x 11, and opposite each full-page 
photograph a brief paragraph gives the details 
which the railroad fan wishes to know. 

—O. E. Underhill. 


Jaques, H. E. How to Know the Trees. Mt. 


Pleasant, Iowa: H. E. Jaques, 1940. 152 p. 
$1.00. 
This pictured-key nature series like Living 


Things—How to Know Them and How to Know 
the Insects, well deserves a place in any library 
and science classroom, elementary or secondary. 
Tree identification is made as simple as possible 
so that laymen as well as students may learn to 
recognize their trees as the students of Iowa 
Wesleyan did in 1929. 
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The natural distribution of trees is shown 
graphically and covers the United States and 
Canada east of the Rockies except in the extreme 
South. The contents of the book include: Tree 
Habits and Functions, Some Tree Study Proj- 
ects, How to Use the Keys, Picture-keys for 
the Identification of Our Common Trees, Pic- 
ture-key to Use During Winter, A List of Trees 
in Their Logical Order by Families, and Index 
and Illustrated Glossary. 

—Greta Oppe. 


Jecar, Epmunp C. Desert Wild Flowers. 
Stanford University: Stanford University 
Press, 1940. 322 p. $3.50. 


In this volume the author has listed, along 
with original diagrams, the desert plants with 
very accurate descriptions. The color character- 
istics have been noted in the field in fresh 
flowers rather than from herbarium specimens. 
This is an excellent book for the desert traveler 
and for those people who are working with the 
desert plants of California. Although scientific 
names are used in many cases, the author is 
very careful to define their meaning and evi- 
dently, wherever possible, common names are 


supplied. It is written in an easy style and can 
be read by those who have had little science. 
—E. C. Harrah. 

Fassett, NormMAN C. A Manual of Aquatic 

Plants. New York: McGraw-Hill Book Com- 


pany, Inc., 1940. 382 p. $4.00. 


The author states “The simplest way to iden- 
tify a plant is to examine a set of pictures until 
one is found that resembles it.” More than half 
of this book is given up to full-page drawings, 
accurately showing fine points of likeness and 
difference between similar plants. The printed 
key directs the student to the essential points to 
be observed to complete the identification. The 
equipment needed consists of a 6-power lens 
and a millimeter scale. In a few cases the com- 
pound microscope is used. The appendix gives 
a list of the aquatic plants by birds and mam- 
mals, a list of references and a glossary. A 
splended book for those interested in this field. 


—W.G.W. 


Rune, J. B., Greenwoop, J. A. et al. 
Sensory Perception after Sixty Years. 
York: Henry Holt, 1940. 463 p. $2.75. 
The title of this book is definitely misleading. 

It is in no sense an exhaustive resume of ex- 

perimental work on extra-sensory perception 

covering a sixty-year period. It is a continu- 
ation of a report of work done at Duke Uni- 
versity. Most of the work reported has been 
done since 1934. In effect this volume is an 
extension of Professor Rhine’s book, New 

Frontiers of the Mind, published in 1937. 

The evidence is essentially the same as that 
presented in New Frontiers of the Mind, except 
that there is an increased amount of evidence of 
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the same kind and there have been 
finements in laboratory techniques. 

The greatest volume of evidence centers 
around the ability of selected subjects to call 
cards from a deck which they cannot see. The 
question of the existence of such an ability as 
extra-sensory perception hinges on the statistical 
treatment of the data in that the frequency of 
correct calling of cards is greater than should 
occur by mere chance. 

To substantiate the mathematical treatment of 
data, Dr. Greenwood, a mathematician, has been 
included in the present authorship. Much of the 
present volume is concerned with the arguments 
of mathematicians over the treatment of the 
Rhine data. 

A unique feature of the present volume is the 
publication of the comments of some of the 
severest critics of the experiments. Much space 
is given to attempts to refute these criticisms by 
a logical series of arguments rather than by 
presentation of other or differing evidence. 

The attitude of the present reviewer is well 
summed up by one of the quoted critics, Dr. 
Chester E. Kellogg. He says in part, “The 
usage here of the term extra-chance seems a 
little inappropriate when dealing with events for 
which the chances are calculable. A _ barefoot 
boy may in his rambles chance to step on a tack; 
however rarely this might happen, it is not 
extra-chance.” 

However rare the chances of apparent extra- 
sensory perception in card calling may seem to 
be, these could still be due to chance. This does 
not deny the possibility of the existence of extra- 
sensory perception. Neither does the existence 
seem to be proved by the methods used to date 


some re- 


—R.K.W. 
Leyson, Captain Burr. Photographic Occu- 
pations. New York: E. P. Dutton and Com- 


pany, Inc., 1940. 178 p. $2.00. 


More and more the public is getting its story 


of world events from photographs. For the 
skilled photographer with good personality 
photography is a lucrative profession. Photo- 


graphic Ocupations gives the amateur a bird’s 
eye view of the different fields open to one who 
is thinking of photography as a career. There 
are full page examples of excellent photographic 


work. The book covers a wide range from 
nature photography to news-reel photography. 
It is interesting and practical. 
—W.G.W. 
DousLepAY, RusseLt. Tree Neighbors. New 
York: Doubleday, Doran Company, 1940 
103 p. $1.75. 


The lover of trees will be delighted with this 
small volume. The beginner will find it helpful 
and stimulating. 

The trees used are the more familiar and 
friendly lawn and park trees. Each is treated 
with a full-page photograph and a black and 
white diagram of the leaf shape. The text is 
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non-technical and informal. The owner of a 
bit of land, large or small, will find much useful 
advice concerning the fine traits and the short- 
comings of the more frequently used trees in 
this book. The book is to be especially com- 
mended for its beautiful photographic illustra- 
tions. 

This volume is to be recommended to the 
general reader, to the school library, and to the 
purchaser of an inexpensive gift for a nature 
loving friend. 

—R.K.W. 


Cotuins, A. Freperick. The Radio Amateur’s 
Handbook. New York: Thomas Y. Crowell 
Company, 1940. 341 p. $2.00. 

There are changes going on all the time in 
the sciences, and since radio is one of the newer 
sciences, it is changing very rapidly. The eighth 
edition of this popular book gives the latest 
developments in this interesting field. There 
are newly written chapters on television, fac- 
simile, and other up-to-the-minute topics. 

This book is written especially for the ama- 
tuer. It is presented in such a way that he may 
repair, build, and operate his own set. There 
are clear explanations of the fundamentals of 
radio and electricity. Many recent hookups are 
shown clearly with diagrams. The appendix 
contains a glossary of technical terms, tables of 
electrical values, international call letters, and 
code symbols. 

The revision of this book is by E. L. Bragdon, 
radio editor of the New York Sun. 

—Roy V. Maneval. 

Warp, A. G. The Nature of Crystals. 
York: Chemical Publishing Company, 
1939. 114 p. $1.50. 

An account, written in popular form, of the 
history and development of knowledge of the 
structure of crystals. The immense advances 
of the last quarter of a century has been quite 
accurately reviewed, including the secrets re- 
vealed by X-rays, the latter being explained in a 
fascinating way. Instructions are included by 
which the reader may make models of various 
crystal forms. 


New 


Inc., 


J. Austin Burrows. 
The Nature of the Chemical 
Structure of Molecules and 
The Cornell University 
$4.50. 


PAULING, LINUS. 
Bond and the 
Crystals. Ithaca: 
Press, 1939. 430 p. 


The first edition of this book was a published 


record of the lectures given at Cornell Uni- 
versity in 1937-38. In the second edition refer- 
ences of recent work have been included which 
show the made in the determination 
of the structures of some interesting crystals. 
The book assumes no knowledge of higher 
mathematics or quantum mechanics. The neces- 


progress 
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sary principles of the latter are simply stated and 
their significance discussed, for the most part, 
in a manner readily understood by a _ non- 
mathematical student. 

The book deals chiefly with problems of 
structure, but discussions are introduced at times 
of related material, such as strength of acids 
and bases, chemical reactivity, and orientation 
behaviors in organic substitutions. 

—J. Austin Burrows. 


Phila- 


1940, 


HisspeN, THOMAS. 
delphia: J. B. 
259 p. $2.00. 
Most of us do not realize the changes that 

have taken place in the metal industry. This 

romantic history of metal workers starts with 

the primitive worker of stone and closes with a 

description of the master craftsmen of today. 
Dramatic and _ historical presentations are 

made of the alchemists who wished to trans- 
mute baser metals into gold, as well as of the 
inventors and pioneers in the construction of 
our great furnaces of today. The work of the 
early Egyptian miner and of the highly skilled 
armor makers of the Middle Ages is given. 

Mining, smelting, casting, and forging are given 

the flavor of adventure usually associated with 

books on the great scientists. 

Social studies and science students of the 
junior high school will find this a very readable 
and valuable book. 


The Sons of Vulcan. 
Lippincott Company, 


—Roy V. Maneval. 


ARCHBOLD, RICHARD, AND RANpb, A. L. New 
Guinea Expedition. New York: Robert M. 
McBride and Company, 1940. 206 p. $3.50. 
The authors of this book, who are connected 

with the American Museum of Natural History, 

led a carefully planned expedition up the Fly 

River of New Guinea in search of rare speci- 

mens of animals, birds, and plants. This ex- 

pedition was unique in that an amphibian 
airplane was used to transport food and supplies 
inland, and portable radios were used for com- 
munication between groups. The scientists were 
able to enlist valuable native help in securing 
specimens. The scientific party had progressed 

600 miles up the river when they were notified 

that their airplane had been wrecked by a storm 

at Port Moresby. This accident forced the party 
to make rafts to carry themselves and their 
valuable specimens down the turbulent river. 

This book gives a detailed account of this 
expedition into an area where natives are still 
using stone axes. It gives excellent descriptions 
of the fauna, flora, and people which were found. 

The book is amply illustrated by many photo- 

graphs and several excellent maps, all of which 

aid the reader in forming a mental picture of 
the interior of this island which civilization has 
passed by. 


—Roy V. Maneval. 
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